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SELECTED HYDROLOGIC AND CLIMATOLOGIC DATA FROM THE PRAIRIE 

DOG CREEK BASIN, SOUTHEASTERN MONTANA, WATER YEAR 1980

By 

Lawrence E. Gary and Joel D. Johnson

ABSTRACT

Hydrologic and climatologic data are being collected in a 25-square- 
mile (65-square-kilometer) basin in southeastern Montana to provide a 
base for development, calibration, and verification of a precipitation- 
runoff model. The study area and data-collection stations within the 
area are shown on a map. A summary of data collected at each station 
during the second year, beginning in October 1979, is provided in tables 
and figures. The data include precipitation, snow depth and water con 
tent, air temperature, relative humidity, wind run, wind direction, solar 
radiation, soil temperature and moisture, stream discharge, chemical 
analyses of water, and sediment content.

INTRODUCTION

In 1978, a precipitation-runoff modeling study was initiated by the U.S.
Geological Survey in cooperation with the U.S. Bureau of Land Management. 

The study was funded as part of the Bureau of Land Management EMRIA (Energy Mineral 
Rehabilitation Inventory and Analysis) program. The objective of the study is to 
develop, test, and verify a hydrologic model that can be used to estimate the 
hydrologic processes on small basins when data are lacking and to simulate the 
hydrologic effects of proposed land-use changes such as surface mining. This 
study is being conducted in one of several small basins that have been instru 
mented in coal regions to provide the data necessary for model development, cali 
bration, and verification.

The purpose of this report is to provide a summary of the data being col 
lected as part of the modeling study in Montana. Most of the data are for the 
second year of operation, October 1979 through September 1980; data collection 
for soil moisture and wind run began in October 1978. The results of the first 
year of operation are given in a report by Gary and Johnson (1981).

STUDY AREA

The study area is located within the Tongue River drainage near Birney, in 
southeastern Montana (fig. 1). The Prairie Dog Creek basin encloses an area of 
about 25 mi 2 (65 km2 ). The principal streamflow-gaging station is located about 
3 mi (4.8 km) upstream from the mouth, yielding an effective area of about 19 mi 2 
(49 km2 ) included in the study. A second station, located 6 mi (9.6 km) farther 
upstream, monitors a drainage area of 6.5 mi 2 (17 km2 ).
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Figure 1. Location of study area

The surficial geology consists primarily of sandstone, siltstone, shale, and 
clinker of the Tongue River Member of the Fort Union Formation, which is of Paleo- 
cene age. Several faults have been mapped in and near the basin (Lewis and Roberts, 
1978).

The terrain is relatively steep and dissected, especially on the north side 
of Prairie Dog Creek. Near the headwaters and along the flanks of the watershed, 
the terrain consists of nearly level, plateau-like erosional remnants.

The climate of the area' is semiarid, continental steppe, which is character 
istic of the northern Great Plains. The mean annual precipitation is about 13 in. 
(330 mm), with almost 60 percent occurring from April through July. During the 
first part of this period cyclonic storms are common; however, during the summer



EXPLANATION

DATA-COLLECTION SITE AND NUMBER 

[table 1)

Streamflow-gaging and 

quality-of-water station

Complete weather station

Precipitation station 

Snow-survey course 

Basic measurement site

Soil-moisture and soil-temperature 
measurement site. Letter is 
appended to station symbols 
shown above

and data-collection sites.

months convective storms become the common type. Almost 30 percent of the average 
annual precipitation occurs as snow. Nearly all precipitation from November 
through March is in the form of snow, and late spring snowstorms are not uncommon. 
The seasonal temperature ranges widely, with cold winters and hot summers. Mean 
January temperature is -7.8°C (18°F) and mean July temperature is 21.7°C (7l°F).

Low- to medium-intensity soil surveys have recently been completed by the U.S. 
Soil Conservation Service in Big Horn County in the upstream part of the basin and 
are in progress in Rosebud County. About 12 soil series are present in the basin. 
The soil texture ranges from sand to clay loam. The depth ranges from several 
feet along Prairie Dog Creek to no soil at and below rock outcrops (Meshnick and 
others, 1977; U.S. Soil Conservation Service, 1978).



Several vegetation types are represented in the basin. These include sage 
brush steppe, with big sagebrush and silver sagebrush the common dominants; sage 
brush grassland; raid-short grass type on steeper hillsides; ponderosa pine, bad 
lands type; and riparian-grasslands type. Rocky Mountain juniper occurs with the 
ponderosa pine on dry slopes at lower elevations. Green ash and cottonwood occur 
along the upstream part of Prairie Dog Creek, being replaced by isolated stands of 
cottonwood along the downstream reaches.

During the first year of data collection, the flow of Prairie Dog Creek was 
intermittent. Flow began in April, in response to melting of an above average 
snowpack, and continued into September. During the second year, streamflow at the 
downstream gaging station occurred briefly during snowmelt and later in response 
to summer, convective thunderstorms.

DATA COLLECTION

Data collection began in October 1978 with the activation of the primary 
climatological station (station 1). Data acquired at the station include precipi 
tation, snowpack, air temperature, relative humidity, wind speed and direction, 
solar radiation, soil temperature, and soil moisture.

A trapezoidal, supercritical flume with a 1-ft (0.3-m) throat was constructed 
on Prairie Dog Creek about 3 mi (5 km) upstream from the mouth (station 2; station 
number 06307528). Gage heights are measured by a servo-manometer system and re 
corded by digital and analog recorders. This streamflow-gaging and quality-of-water 
station was activated in early November 1978.

The use of soil-moisture access tubes began in October 1978 at the primary 
meteorological station (station 1) and in December 1978 at a secondary meteoro 
logical station about 8 mi (13 km) upstream (station 8). Soil moisture at these 
sites was measured with a neutron depth-moisture gage. Copper constantan thermo 
couples were installed at several depths at these sites to periodically determine 
soil temperature.

Six precipitation gages were installed in addition to the gage at the pri 
mary climatological station. Installation of these gages began in November 1978 
and was completed by summer 1979. Thus, the network consists of seven recording, 
weighing-type precipitation gages.

Snow courses were established at several locations during December 1978 and 
July 1979. Snow depth and equivalent water content were measured along these 
courses periodically with a federal snow sampler .

In March 1979, a second streamflow-gaging and quality-of-water station (sta 
tion 18; station number 06307525) was activated about 6 mi (9.7 km) upstream from 
the first. No artificial control was constructed at this site.

In the summer of 1979 additional sites were selected and instrumented for 
soil moisture and temperature. During that period, a pumping sediment sampler was

A federal snow sampler is a particular type of snow sampling tube.



installed and activated at the downstream gaging station (station 2). A list of 
stations, date of activation, and summary of the types of information acquired are 
given in table 1.
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DATA

Streamflow-gaging stations are identified by an 8-digit number in downstream 
order following the system used by the U.S. Geological Survey. All other stations 
are identified by a 13-digit number based on the grid system of latitude and longi 
tude. The first 6 digits denote the degrees, minutes, and seconds of latitude and 
the remaining 7 digits denote the degrees, minutes, and seconds of longitude.

Replicate sampling of soil moisture and temperature was made at station 1. 
Replicate sampling of soil moisture was also made at all other soil-moisture sta 
tions. For replicated arrays of thermocouples and soil moisture access tubes, 
the stations were assigned sequential letters: a for the first array of thermo 
couples or first access tube, b for the second, and so forth (see table 1).

The table formats differ depending upon the nature of the data being pre 
sented. The tables are grouped in the following order. Precipitation data from 
all gages are in tables 2 to 8. Snow depth and equivalent water content, measured 
at 11 locations in the basin, are given in table 9. The climatologic data from the 
primary climatologic station (station 1) are reported in tables 10-13.

The wind data presented in table 12 are values of total daily wind run, which 
is the distance the air mass at the measurement height would move in 1 day. Recent 
tests of the wind sensors by the National Bureau of Standards indicated that a cor 
rection was needed for observed windrun values, as they were larger than actual wind 
run. The corrected wind run value « (0.8691 x observed wind-run value) - 0.2366. 
Because this correction applied to all acquired wind-run data, the data from the 
previous year (Gary and Johnson, 1981) have been corrected and reprinted with the 
current corrected data in this report.

Wind direction has been summarized as wind roses in figure 2. The lengths of 
the lines in the roses are proportional to the percentage of time the wind is from 
that direction each month.

Soil temperatures measured at the primary climatologic station are given in 
table 14. Tables 15-24 contain the soil temperatures that were periodically mea 
sured at 10 stations. Tables 25-36 contain soil-moisture data that were periodi 
cally measured with a neutron moisture meter at 12 stations. The soil moisture 
values at each depth in the tables are averages of readings taken from the three 
or four access tubes at each station. A statistical comparison of soil moisture 
(determined from samples obtained at the time the tubes were installed) versus 
soil moisture (determined with the neutron moisture meter) indicated that a cor 
rection was necessary. The corrected soil moisture = (0.60 x observed soil mois 
ture value) + 6.57. Because this correction applied to all soil-moisture data, 
all data acquired during the first 2 years were corrected and are included in this 
report. Streamflow, chemical-quality, and sediment data for the two streamflow- 
gaging stations (2 and 18) are reported in tables 37-42.
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Figure 2. Monthly wind roses at station 1. Data for December and January are 
missing because of instrument failure. Data for February begin on 
the 5th of the month.



Abbreviations used in column headings of the tables are;

AC-FT Acre-feet
CFS Cubic feet per second
DEC C Degrees Celsius
FT Feet
MAX Maximum
MG/L Milligrams per liter
MIN Minimum
T/DAY Tons per day
UG/L Micrograms per liter



Table 1. Prairie Dog Creek data-collection network

Station

Se 
quence 

Local let- 
number ter

1

-
a 
b 
a
b
c
d

2

3

4 

a
b
c

5 

a
b
c

6

7

a 
b
c

8

identification

Downstream-order 
or 

latitude/ longitude 
number

4516181063808

 

 

 
 
 

06307528

4518121064125

4517401064248

 
   

4517461064324

 
 

4517201064346

4519141064333

   

4520071064617

Date 
activated

Oct. 1978 
-do- 
-do- 
-do- 
-do-
-do-
-do- 
-do- 
-do-
-do-
-do-
-do-

Nov. 1978 
Dec. 1978 
June 1979

Nov. 1978 
-do-

Dec. 1978 
May 1979 

-do-
-do-
-do-

Dec. 1978 
May 1979 

-do-
-do-
-do-

Nov. 1978

Dec. 1978 
May 1979 

-do- 
-do-
-do-

Mar. 1979 
Dec. 1978 

-do-

Data acquisition

Precipitation 
Snowpack 
Air temperature 
Relative humidity 
Wind run and direction
Solar radiation
Soil temperature 
Soil temperature 
Soil moisture
Soil moisture
Soil moisture
Soil moisture

Stream discharge 
Chemical quality 
Suspended sediment

Precipitation 
Snowpack

Snowpack 
Soil temperature 
Soil moisture
Soil moisture
Soil moisture

Snowpack 
Soil temperature 
Soil moisture
Soil moisture
Soil moisture

Precipitation

Snowpack 
Soil temperature 
Soil moisture 
Soil moisture
Soil moisture

Precipitation 
Snowpack 
Soil temperature



Table 1. Prairie Dog Creek data-collection network  Continued

Local 
number*

8

9

10

11

12

14

15

16

17

18

Station

Se 
quence 
let 
ter

a
b
c
d

-
-
a
b
c

-
-
a
b
c

-

-

-

-
a
b
c

-
-
a
b
c

-

a
b
c
-
 
 

identification

Downstream-order 
or 

latitude/ longitude 
number

_ 
 

4520071064617
  -

4520031064717
 
 
 
 

4519521064731
 
 
 
 

4520501064841

4521011064950

4518411064523

4519041064340
 
 
 

4519161064326
 

4519161064326
 
 

4519181064336

4520081064626
 
 

06307525
 
 

Date 
activated

-do-
-do-

May 1979
-do-

Dec. 1978
July 1979

-do-
-do-
-do-

July 1979
-do-
-do-
-do-
-do-

Nov. 1978

Dec. 1978

July 1979

July 1979
-do-
-do-
-do-

July 1979
-do-
-do-
-do-
-do-

May 1979

July 1979
-do-
  do 

Mar. 1979
  do 
-do-

Data acquisition

Soil moisture
Soil moisture
Soil moisture
Soil moisture

Snowpack
Soil temperature
Soil moisture
Soil moisture
Soil moisture

Snowpack
Soil temperature
Soil moisture
Soil moisture
Soil moisture

Precipitation

Snowpack

Precipitation

Soil temperature
Soil moisture
Soil moisture
Soil moisture

Snowpack
Soil temperature
Soil moisture
Soil moisture
Soil moisture

Precipitation

Soil moisture
Soil moisture
Soil moisture
Stream discharge
Chemical quality
Suspended sediment

10



Table 1. Prairie Dog Creek data-collection network Continued

Station identification

Local
number 1

19

20

Se
quence
let
ter

_
-
a
b
c

-
a
b
c

Downstream-order
or

latitude/longitude
number

4520021064714
 
 
 
__

4519531064552
 
 ~

Date
activated

July 1979
-do-
-do-
-do-
-do-

July 1979
-do-
-do-
-do-

Data acquisition

Snowpack
Soil temperature
Soil moisture
Soil moisture
Soil moisture

Soil temperature
Soil moisture
Soil moisture
Soil moisture

^ Station 13 was not used.

11



r-|

q
O

"M 

4J
<o
4J
to
 U

US

CO 
0)

45
O
c

 *H

c
 H

H
c
o  s
4J
US
4J
"H

Q,
 H

O
Q)
(4
o«

Cn
 "H 
  H

<ts o

-H 
US
4J
0
El

1
I
 

CM

0)
r-l

cd
H

W
CO

o
o

^

z
^

r*^

<|
*

P^

0-(

^

OS

ŝ
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Table 9. Snow depth and equivalent water content at stations
It 3, 4, 5, 7, 8, 9, 10, 12, 16, and 19 

[T, trace the average equivalent water content was less than 0.1 inch]

Station 
number

1

3

4

5

Date

1979

Nov. 27
Dec. 21

1980

Jan. 29
Feb. 19
Mar. 10

1979

Nov. 27
Dec. 18

1980

Jan. 8 
Jan. 30
Feb. 19
Mar. 11

1979

Nov. 28
Dec. 18

1980

Jan. 8 
Jan. 30
Feb. 20
Mar. 11

1979

Nov. 28
Dec. 18

1980

Jan. 8

Average
depth 
(inches)

1.8
.9

0
0
3.0

2.4
.1

.5 
1.9
0
2.1

2.6
.3

.6 
1.8
0
1.9

2.0
.2

1.1

Water
content 
(inches)

0.2
.2

0
0
1.0

.3
T

.1 

.2
0
.8

.2
T

.1 

.2
0
.6

.2
T

.1

Station 
number Date

5 1979

Jan. 30
Feb. 20
Mar. 11

7 1979

Nov. 27
Dec. 19

1980

Jan. 8
Jan. 31
Feb. 20
Mar. 11

8 1979

Nov. 27
Dec. 19

1980

Jan. 9
Jan. 31
Feb. 20
Mar. 11 

9 1979

Nov. 29
Dec. 19

1980

Jan. 9
Jan. 31
Feb. 21
Mar. 13

Average
depth 
(inches)

1.7
.5

1.9

3.8
.9

2.2
1.8
1.4
2.7

4.0
.6

.8
2.0
0
2.0

4.5
0

1.3
2.2
1.5
6.2

Water
content 
(inches)

.1
T
.6

0.3
.2

.2

.2

.4
1.3

.2

.2

.1

.2
0
.7

.5
0

.1

.2

.5
1.7

19



Table 9. Snow depth and equivalent water content at stations 
It 3, 4, 5, 7, 8, 9, 10, 12, 16, and 19 Continued

Station 
number

10

12

Date

1979

Nov. 29
Dec. 19

1980

Jan. 9
Jan. 31
Feb. 21
Mar. 12

1979

Nov. 27
Dec. 19

1980

Jan. 9

Average 
depth 
(inches)

3.5
0

2.2
2.9
0
6.9

6.4
0

2.3

Water 
content 
(inches)

.4
0

.1

.3
0
1.9

.4
0

.4

Station 
number Date

12 1980

Jan. 30
Feb. 20
Mar. 11

16 1980

Jan. 8
Jan. 31
Feb. 20
Mar. 11

19 1980

Jan. 9
Jan. 31
Feb. 21 
Mar. 13

Average 
depth 
(inches)

2.1
0
3.3

.7
2.0
0
.6

1.1
2.2
0 
6.4

Water 
content 
(inches)

.2
0
1.0

.1

.2
0
.2

.1

.2
0 
1.3

20
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ŝ

£3

JM

^

(X
(X,

(Si
<^
^

CQ
W
PL,

23
<lj
1 3

O
W
Q

>
O
2

H
O
O

<3
Q

l l i l i
l i l i i
i i i i i

i i i i i
i i i i i
i i i i i

CO CM m O CM
CM CM CO CM CM

mo -3- <i- co
CM i  in ON o

CO 00 O 00 SO
O O\ O 00 O

so r*^ so ON CTN
O\CO O CO -^

CM r*^ r-^ o ON
-3" »  IT) 00 r-«
V  t  

ON i  »  -4" r~»
r^ r~»- r~» oo oo

r~^ r*^ i  m co
ON SO *~  f*^ f***
»  » 

co m <f oo oo
co in r~ i  co
T   T   T  

OfN so sO *  i^
SO SO 1^ CO (^

r 

CM <f CO CM T 
CM O\ (^ O CM
»- T  CM »-

»  CM co <f in

i i i i i
i i i i i
i i i i i

i i i i i
i i i i i
i i i i i

<f co r*~ oo so
CO CM CM O CM

00 CM O> CO SO
CM ^ in >d" ON

in so <r o ON
ON SO i  ON ON

SO CM CO CM sO
SO CO 00 O\ CO 

CM ,-

00 «  CM CO » 
00 »- CM SO CO

V^1 T   V  

o vo ^- oo m
00 O (^ SO v 

CM  

CM r- m m <f
00 00 SO U"» SO

O 00 COO ON
ON 00 CM SO 00

T   T  

r^co ^- o ^~
00 ^O 00 CM sO

»  » 

CO r-- CM CM sO
SO U"» CO SO O

^  r 

so r^ oo ON o

1 1 1 1 1
1 1 1 1 1
1 1 1 1 1

1 1 1 1 1
1 1 1 1 1
1 1 1 1 1

CM 00 \O CO CO
CO CM CM SO O

m ON i  r>-» -4°
00 00 O <fr ON

00 O 00 00 » 
m m<f oooo

«  o r^ m m
^- CM ^~

co <f CM o m
00 CM 00 00 m

*_ v_

OO »- ON sO <f
o CM m i^ ^
T   T   T   T  

so so so r-- o
CM CM 00 in SO
»  » 

SO <f CM 00 »-
in co r^ r^ o

r- CM

00 00 CM COON
ON <f m sO <f

«  » 

T  P^ CO r- 00
O ON CO ON 00
»  r  » 

T- CM co <f in

1 1 1 O <f
1 1 1 1- (^
1 1 1 CM

1 1 1 1 1
1 1 1 1 1
1 1 1 1 1

<f ON O sO 00
ON «  O ON O

O CO in 00 <fr
r  o m in m
.- CM T  »- »-

1*^ r  »  ON r>-»
o <f  >  r-~ ON

^- CM oo oo m
CM CO CO O (^

m i  m in oo
SO O CM sO SO

v  v  ^~

00 O ^- T  (^
<f O SO 00 »-

r  T 

CM CO ON CM (^
ON (^ (^ CO O

T   T  

r^ "3° CM r  - oo
ON r~* r>^ so -41

T__

<t oo m m m
sO sO CO O> so

» 

CM CO SO lO CO
<f sO sO SO ON

SO (^ 00 ON O 
i  .- ^- ^- CM

m so <f so « 
oo r~^ O so oo

1 1 1 1 1
1 1 1 1 1
1 1 1 1 1

(^ O 1^ l l
O (^ ON I 1

ON O <f CO CM
1^ 00 00 00 O

-4° -^ -4° ON r^
r*^ o oo ON co

so CM <f oo r^
oo CM co <f m

ON 00 «  <t SO
SO CM CM ON SO

V* V   ^~

CM ^- CM O CM
SO CM 00 (^ (^

CM

<f 00 CO in CM
ON O CTN (^ 00

CM

r»» (*^ m o ̂
CM r^»- mcM
T   »   T   »  

O ON r  co in
so m oo r>- so

CO so CO <f <f
»- r^ oo oo in
^  »  » 

r- CM co <f m
CM CM CM CM CM

ON r  r  in in
so <t" oo r^ m

1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1

1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1

<(  m oo i  oo
»  00 ON r  m

SO ON <f CO ON SO
r- ON in OON <f

00 »  SO CM CO
<f O ^- OOO 
^- T  CM «-

<f in ^  <f ON » 
^- ^- O CO 00 <f
V   V   V   V   ^~

-4° -4° SO
00 CM (^

,_

00 CM CM r- in 00
-^ 00 ON 00 r>-» «^

-41 -4° -4° r*^ «  -4°
in so *^ j^^ so oo

CM

so r-- CM <f co
00 00 O ON (^

T 

T  ON O (^ in (^
»  m oo <f r^ m
r- T  

sO I^ '00 ON O »  
CM CM CM CM CO CO

1
1

1
1
1

1
1 
1

ON
^*

CO

,4-

ON 
sO
CO

in
o
SO 
CO

o
SO
CO
CO

00
o
t»^
CM

SO
00

CM

SO

CM
CO

SO

SO
CM

O

CM
CO

J

H
O
H

ON
f-^.
ON
i-H

01
jQ
E
0)
4J
O.
01

CO

o

00

ON
i  1

01
JD
O
4J
O
O

S-i
tO
01

01

cO

25



0)

c
 r-l

C
0
o

1 
1

c 
o

 H 

4J
IB 
4J 
V)

4J 
<B

IB o

Q) 
Q.

miles

IB
 u 
0 
 u

c
 H

C
a
(H

 o
C 

 H

1 
1

CM 
r-l

<U 
r-l

CO

H

OH 
W
co

O

J

i

1

OH

1

CO
w

1
w
Q

0

H 
O 
O

O

CO O vO OO O 
ON i  O OOOO 

r- CM

m r-« r- m <>o
r- co vo T  ON
T- r- r- CM

ON r-» vO r-» O
ON  *  m o ON

OO -3" OO *  T  
ON ON O O O

CO CM CO CM vO 
00 CO O CO 00

*- moo r» i 
OO O vO ONOO

1--. 00 O OO«-
  ^ *^" i  o oo

1 1 1 1 CO
1 1 1 1 I--. 
1 1 1 1

1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1

co «  <t ON r-» 
ON m m r-» oo

<t i  ON O vO

oo <t <t o ON

»- CM co<t m

CM o co co r-»
ON O vOCM OO

m  <!  r>» oo oo 
coco r>» CM i 

O CO <t OO VO

r>» CM <t r>» m
ON i  ON r-» T-

.  r-» o m ON
COO <ti- O

m o vo co <t 
oo vo m oo ON
,-CM 1- T-

o o m i  «-
vO O ON CM <t

i  OO CO O O

1 1 1 1 
1 1 1 1 
1 1 1 1

ON 1 1 1 1

vO 1 1 1 1 
CM 1 1 1 1

00 CM CO .  CO
m r-» r^ CM m

CM r- O CO CO

CM CM <t 1--. ON

vo r~ oo ON o

co r-» CM <t *  
m CM r~ ON <t

oo <t <t «- m 
ON <t ON m T 

<t ON oo ON m
O O CM ONOO

00 T  T  CO T 

O O,- CMO

oo <t o m,-
00 OOON OOO 

CM

r** ON T  «4" i>« 
<t OOON com

»- OOvO i  <t
vo r*» ON r-» T 

CM O O r- .-

i i i i i 
i i i i i 
i i i i i

i i i i i 
i i i i i 
i i i i i

>J CM <t ON vO
i  o oo oo r-»

i- r- CM 00 O
co ON r>» vo O

i  CM co <t m

i  oo CM moo

<t co o m r- 
ONON m o oo

<t r» vo CO'- 
00 <t ON <}  T-

r~ ON co co CM 
r~ ON oo oo O

co oo m i  i  
moN ON o i 
CM T- .-

CO CM O OO ON 
OOOO «- OOON

m m co i  <t 
co m o m ON

vo r-» <t o m 
<>o m vo m r~«

i t i i i 
i i i i i 
i i i i i

i i i t i 
i i i i i 
i i i i i

o r-» oo m vo 
oo m ON oo r^

«  ON m o o 
^- r^o o o

vo rs. oo ON o
r  T  r  T  CM

o r- ooo m

o ON m m i  
ON »  CM o m

CO CM T- CO CM 
ON OO CM VO O

<*  i- oo r-« <t 
oo ON m ON , 

oo r~ oo CM oo

<}  r~ ,_ o CM
ON COO O >J

i  CM CM i 

o 5 o ONO

O <t CO <t O 
vO 00 O ON r-»

1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1

1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1

m m m r-» oo
vO vO .  vO CM

T- CM m o r-

.  CM co <t m
CM CM CM CM CM

O OO I--. CM ON 
ON vO ON CO CM

vo t*» <>o r~ co oo
ON r  ON CO -^ CO

   ON <t 00 <t i 

CM <t OOCM T- m

OO «4" *  ON OO

o vo m r~ co
i  CM CM i 

co o oo ON <t rs.

*- ifMT\\& CO
<tm ON CM CM

CM 00 CO CO i  ON
ON r*** o o ^~ O

«  m o co
O CO CO CM

1 1 1 
1 1 1 
1 1 1

1 1 1 
1 1 1 
1 1 1

<t I--. 1 OO i 
o m i vo oo
r- CM 1

co oo m o vo co 
oo oo oo ON r- o

vo r-» oo ON o r-
CM CM CM CM CO CO

CM
oo 
m
CO

o
CO

ON

CO

ON

CO 
CO

CO
I--.

CO

ON

o
ON 
CO

oo

ON

CM

:

1

1 
1 
1

1 
1 
1

ON 
CO

CO

TOTAL

o 
oo
ON

V-i 
0)

E 
0)
J_> 
a
(U 

CO

o

ON

ON
r-l

0)

0

o 
0

cfl 
01

Water

26



W 
CO

o

0

s

'
Pi

Pi

PQ 
U

g

U 
W 
Q

O

H 
U 
O

X

Q

in CM I^CM oo 
oo -^ oo on on 
on <!  <t in in

!* » ON in CM ON
<f in <t in in 
in vo on in vo

on T- CO ON vo 
hv <f ON 00 O 
vo vo in vo r~v

<!  in ON vo vD 
vo CM in rvi 
vO vO vO vO vO

ON on on oo -^ 
vo on in ON o 
<f in in <!  vo

oo oo r*» v  on 
oo on CM i  T- 
r- on CM m<±

co vo ON ONhv 
in CM CM o O
CM CM T- CM on

o in on CM oo 
in i  oo ono
T-CM CMr-

o oo r»v ON oo 
vOCM ON CM vo

oo oo o o r*

on o i  CM <t r~v ON CM oo r~v
T-CM CM

<!  ONO ON m 
on T  <J" on on

i  CM on <!  in

r^-T  on on vo 
CM<I- T-OO r-. 
in on T- <!  <t

r~v vo on*  on 
on o r^*- o ON 
vo in -^ vo -^

r** in i   o oo 
ON in in ON T- 
vo in in vo vo

o in in oo vo 
in CM T- o r»v 
CM<I- vo r-- vo

on<l- co on CM
<± vD vDi  CM
vo vo in ̂  CM

on vo <t m ̂  
in<t r~v in r~v 
co CM m<i- CM

onon *  ON o
<t *  00 T- ^
on <t on CM on

oo ON r-- 1  vo 
o *^" in r^*- ^

ON O *  ON ON 
in in CM <t on

CM -^ r*»- oo o 
ON CM r»v in oo

rvO T-CM ̂ ~ 
o «3" r~^ <f in

vo<t VOCM on 
oncM on co

vo r~v oo ON o

vo CM ON O CO 
I^T- 00 VO 00
on on on <! 

<t on m on r>~ 
r** oo oo <f r>~ 
in in ̂   <!  T-

00 00 ON vO ON 
o on ̂   vo vo 
r~- on m in vo

in ON CM <!  o
VO vO CM CM in
vo vo r~v <j- on

o CM on on on 
in on on in vo

vo in on CM oo 
vo ON o vo o 
<!  on vo m on

oo vo i  i  ON 
o in ON in r~v
co CM on on * 

oo o <!  <!  r«v
CMi-

o T- on oo CM 
00 ON -^ ON ON

on F-.CM r»v ON 
r>- vo oo r~v T 

oo on vo in r-. 
r~v in on <!  on

CM CM CM CM

vo OCM o vo 
on i  on ON ON 
on*  on CM T-

i- CM on <t in

ONON CM*  <!  
,  <f <f on CM 
 ^ <j* on <1* ^

o in OOCM ON 
on<f T  vo on 
co in in ̂  ̂

<l-o oo vo CM 
ON<I- vo m *  
vo<l- vo m vo

in CM *  oo <! 
0000 00 T- 00 
vOvD -<fr on vO

inr~v <t <f m 
r»v^  i  ON <f 
<j- vo vo on vo

 ^ CM on r^*- r^*- 
COON CM vo ON 
in in in in in

ooo ONCC o 
O'  ooo o
<!  <t <!  CM <! 

on on on oo vo

o CM on on in 
T-ON ON<I- o
CMr- r- CM

00  >* ON <f <f 
t*»- *   00 00 00

ON vO on CM vO

CMr- T^

onr~v on vo in 
o oo voon ON
CM CM CMr- r-

vorv oo ON o
1-1- T-T- CM

m o <f onr- 
CM <!  on CM<I-

 <t oo on i^rv 
m <j- in in<f

r»v o CM on in 
oo in o CM o 
vo vo in m in

ONO co OON 
<f oo on inr 
vO vo vO vO hv

hv in O O ON
r^oo r»v oo 
vo vo vo in on

oo vo T  r»v in 
ooo <!  I-CM 
<t m«d- vo vo

T- o CM T- in 
ON ON r»v ONCM 
CM on «tf T- T-

on oo CM oo co 
T- T  in on oo 
CM CM on on CM

ON ON t»v i   -^ 
T- r»v in T-CM

VD on CM CM r-. 
<!  o vo CM in

in o oo r* on in r~v T  T- r--
CM r-r-

oo r-- oo r* CM 
on oo r~v in vo
CM CM CM CM CM

T- CM on <±m
CM CM CM CM CM

T- m CM m on 
O ON on oo r-- 
<l" on on on on

r>~ vo in in CM <!  
T-T- ino r- o

onon OCM OOCM
CMvO vO on CM vo
vo vo vo on vo vo

T-CM <t ON r-. 
r~vr>- r* vo in

VOr- CM T- VO CM
vo in on m <f CM
vO vo in CM <!  CM

i  r~v T- r-- ON 
in vo vo -^ <t

coin CM <!  o r~v 
CM r-- o O <!  i  
 ^ -^ -^ in on T 

in<f vo on 
CM oo o r* 
on CM T- T-

r*~ oo T  on r** ON 
ON in in CM CM CM
T-T- CM CM CM CM

oon CM ON CM <!  
inr-- r>~ vo vo vo

T-ON in r-- VD 
OON ON O 00 
CMT- CM T-

onoN o <!  r~v ON 
OOO on CM CM ON 
CM CM T- T- CM i 

vOhv 00 ON O T-CM CM CM CM on on

00
in 
in

0

ON 
<t

00

vO 
00

on
00
on
00

vo
00
in

in
00

in
CM 
ON
ON

vo 

in

CM 
CMr-.

on 
<t

r-.
00
vo
<t

0 
vO 
00

H
0
H

O 
00
/T\

stember 1<

0) 
CO

o
 U

ON 

ON
r-4

October

i-i 
to
0)>-,
i-i
0)

12

27



0) 
O

CO 
0) 
0)

CM 
0) 
t3

CO 
H

CO 

0) 

p.

O 
O 
O

B
(U

£

ex, CM P^ m vo co ONOO^OOON s^-r-cocMO -if m«  T- co m oo o T- >f> o P~- co ON «  o 
c/a in \o >f> m p-» oo ON \o m r^ r^-vovor^co PO if) vo >f> m CM o CM o o t  CM^I-COCO m

O oo PO <!  co P-» oo vO oo P^ m P-» ON.  oo <!  p-» oo oo <!  r-- ocommcM CM m ON o co P-- « 
3 ..... ..... ..... ..... ..... ......
<$ if> vo o oo«  co co <! <! «  CM coo »  o oooooor^if) COOOONOOO r^r^-r^oor^in o

CM CM CM .  CM CMCMCMCMCM CMCMCMCMCM »   « » .  ,  ,_,_ CM    * .  ,  ,  * .  CM

»J o m *f> *f> P*» -j" ^ CM ̂ 3" »f> o »f> CM »  m PO P*"' vo»  P*» ^- co ̂ - *f> oo -^ ^ co ON co co o -^
3 ..... ..... ..... ..... ..... ...... . .
< ) co «3" co PO <f vomvOs^-p^ vo <f ,3- co co <i- CM co m CM  *!  vo r*>- »f> s^- mm*f)inp^p^ m <! 

CMCMCMCMCM CMCMCMCMCM CMCMCMCMCM CMCMCMCMCM CMCMCMCMCM CM CM CM CM CM CM CM   

Z w 
25 CM ^^ co p** s^> f^ fN j*»^ p*^ ^^ CM vO ̂ ^ oo ̂ ^ oo ̂ *N in ̂ D m ^f) in in ̂ 5 oo ON r*" CM ̂ ~* ^D P^- )> |
H-J mmvor^-p^ ^ ^ inp^ON OONONP^VO <f>oooooooN o^oo^ CO^OCMCO oo

,  ,  ,  ,  r- ^.^-^.^-^. oj ,_ ^. ,_ ,_ ,_ ^. ,_ ^- ^_ CMCMCMCMCM CMCMCMCMCM » 

>^ O ON PO ON CM >f) in 00 m O in r-^- if) CM co P~-^-P~-in P^ CM 00 «  ON PO ON ON vO P^ <f CM<(l ..... ..... ..... ..... ..... ...... . If)
55 <tco<i-s^-m <i-co<i-mcM CM» » » <!  mm>f)inoo OCMCMOCO ^i-mm^i-poco m  

»- r- r- i- i  r- »- r- r- r- .- ^- i- r- r- ^- ^- r- r- r- CM CM CM CM r- ,_,_,_,_,_,- ,_ (>>
CM

K COP^T-OOO m o <fr i  o o>f>ONs3-m oo P^ r-oo ON cocMONCM>f) o P^ oo o m ON s 
u ix,

m^tcou^if) mco^i-p^-p^ p^ooot CM <I-^CM<I-CM coco^i-vom oo
^o 
o
o
C O5 co <!  m ON  r- r- oo co *  *  « oco« O «  in ̂ - CM P^ co o IA in co in »  co ̂ - vO oo oo 
O

O O O O  - r- O O O O O OO OOO CM CM CM CO r- CM CM PO PO s^-CO   
I I I I I I I I I I I I I III 00 

OB

(U
CO tO

ONON^I-V^-CO m*f>» P~-O oo*f)p^oom p^omoor  p^*f>ONin»  p^oo»  m 
o w

Cij oom^l'^-cM cMCMin^l'^l' »f)in<i-in*f) P^P^S^-COCM OOO» CM o o oo
i i i i i i i i i t i i i i i i i i i i i i i t i i i i n£

o

Si

CU
(U .Z >f>>f>ONP^CO COvOONOOCM if)>f)P^OOO  r-inOCMCM if)OOOCMO ONvtf-vO^fCMOO O O 
Q <« ..... ..... ..... ..... ..... ...... . 00

i-) ms^-s^-ifjin OOONONONON ONP~-<I-CO<I' s^-m^mif) s^-m^-ocM P^^-CO^I-^CM P^ ON
I I I I I I I I I I I I I I I I I I I I I I I I I I T   T- ,   .   T   | I I

I I I I I

VJ 
0)
fi
eU PO T  CM >f> CM s^-^-oOr-oo p^oomino .  ou"»oom CMONOOONOO CMVO^I-V^-O^I- m 0)a ..... ..... ..... ..... ..... ...... . u

C-j to i^ co ^^ ^3 c? ^D ^~* ^~* i^ ^^ ^^ ^^ r**1 oo ^o ^T tf} "^ i^ ^T "^^ 10 ^T 10 ^o ^D r**- oo r^ ^T Q*
l I l I l I i l l I l I l l i l I I I l i I i l i I I l i l l 0)

o 

> . ,  s^-cor- cMooo^foo if)CMcop^m OOO^I-CMO <fif)pocMp^ cMinoom^- P^ ONo ..... ..... ..... ..... ..... ..... . p^
2; O r-CM CM r- T- »~ r- OOO *  O O i  CM CM O O CO CO s^- if) vO O ON

III II I I I I I I I I I I I I I-l

V

o
H CMONONCMPO P^ »  in m co ONs^-ooNin co in oo    ON i  co oo o in ^-if)cos^-cMin «  i-> 
^ ..... ..... ..... ..... ..... ...... . o
O PO .  ON T  CM cMPOONOocM CM» o« PO ^-ONONONif) ms^-inoooo oomvo<r»cM ON o

*~ *~ *~"~ *~ "~ *~ '-'-'- -'- *- ^
rt
>N

Z (U
>< ^-cMcos^-m if)p~-oooNo    CM co s^- in if>p^oooNo r-cMPO^m VOP^OOONO^- <si A->
*3> r- r- r- r- r- r- r- r- r- r- CM CMCMCMCMCM CM CM CM CM CO PO 60 CO

28



T> 
CU
3 
C

 H 
4-J
c o 
o

1
1

0
 H 
 4J 
t) 

 4J 
CO

 4J

s 
CO 
3 

 H -O 
(0 CO
M JJ *"' 
<U C M-l

4J m
co C «-< 
co O   
CO C_> O 
IH 1 
tr. i C

t) -H
> AJ 

C cO cO
 M J-< >

V4 V4

- CO <U 
CO CO 
IH CO .Q

 u CL 
<« S3 *W 
IH O O 
0) O 
Qi O JC
e B w 
a) C a
 U CO CO

. e °
o
10

Si 
 H
 H

t!

CO 
&> 
V 
IH 
CO 
fc>
 C

1 
1

<fr
I  1

CD
1  1 
jQ
cd

O4

M 
W

O

<3

J
3 *-)

Z

 n

><

S

p<5

<3

OS

CQ
W 
EK

S5
<3 >->

CJ
Cda 

>
o
z

H
CJ 
0

1

v£> vO CT> 00 O

m vo vo m r~

VO T  OO CM CO

vO vO t  CT> T 

m ON <t CM r 

CN CO CO CO <fr 
CM CM CM CM CM

CN <t o vo m

m m vo P^ r^

>  T- CO CO « 

<j-<t<t<tm

CN P^ CO ON O

<J-<t<tCO<t

CN <t <t P^ C^

O O O O O 
1 1 1 1 1

O i  vO p^ CO

O\ vO <t T  CM 
1 1 1 1 1

vO vO P^ CM CN

m <fr <t vo m

CO P~- t  00 CO

<fr <t CO»- O
1 1 1 1 1

CO P^ CO vO <t

O T- CN

m vo p^ CN co

CO CN O r- CN

»  CN co <fr m

<fr <fr CM ON vO

oo ON P^ m r»»

CO CO i  VO P^

CO CO <t <t » 

m o vo m co

m m m <t P^
CM CN CN CN CN

<fr CN P^ m T-

<fr <t m P^ o

vO CO<t <t P^

<fr co <t m CM

vO CO P^ ON O

m <fr co <fr vo

O CO<t >  r~

r- O O O O
1 1 1 1 1

p^ m co vo co

CM CM <t <fr CO
1 1 1 1 1

>d" ON CO CO CO

P~- CO O» ON CO

CM O m ON CO

O O »- 
1 1 1

vo CM m o o

CN CN t- T  CN

r-v ,_ p-v CM co

CN CO O O » 

vO P^ CO ON O

vo m <fr CM i 

P-vOvOP-<t

CM r  ON P^ CO

CN <fr O *- O

vo <fr CN »- m

m <fr <t co co
CN CN CM CN CN

o vo mcN o

O ON ON CO vO

CO P^ vO vO CO

CN T- T- T- CO

<fr ON ON O ON

mco<tP-p-

T  O CO»  r 

O OO O
1 III

m vo m m CM

vo m <t m vo 
i i i i i

r- P-vC^O »-

VO VO r- CN r-

<t <t <t <t VO 

1 1 1 1 1

O P^ CN CN CN

CN O O 
1 1

vO O <J- vO CN

CM CM O r- CO

T  CM co <fr m

P^ t- O <t CN

co vo vo vo m

vO r- T  ON CM

ON ON O> p*. P~-

CO O CM P^ i 

CO CO CO <J" CO 
CN CN CN CN CN

O O VO »- CN

P~- CO CO CO ON

ON CO P^ in vO

<t m m m P^

p^ m co co <fr

P^ CO O. T  CN

»  <t CN o m

o o o 
i i i

CO ON VO <fr CO

P^ vO <f CO CM 
1 1 1 1 1

O CO O ON ON

<t m <j- <t m

<fr ON <fr <f in

p^ m <fr m <t 
i i i i i

p^ m m CM co

o o 
i i

O O CO OO CO

CM O O ON P^

vO P-v CO ON O
T  T  T  T  CM

vO <t <t 00 O

CO r- CM O   

CM CO <t CM vO

<fr CO ON O CO

P^ O 00 r- O

CO vO vO vO <t 
CM CM CM CM CM

<t CM vO O CO

O T- O O T-

m »  ON p^ vo

O^ »- »- O^ <t

in ON P-~ P^ vO

CO CO CM CO CM

O >  CN <fr P^

CN CN CN CO T  

CO P^ CO <t »-

O O O »- CN 
1 1 1 1 1

vO CO CM <fr vO

<t <t CN O »-

co P^ m m co

i i t i i

P^ Oi O CO CO

O t- CN O O
1 1 1 1 1

CM T  CM O vO

vo m vo co oo

T  CM co <fr m
CN CN CN CN CN

»  vO ON ON P-~

t- CN CO CO CN

P^ vO ON CM m CO

P-vP-^OOP-vO

CN »  ^ m P^ o

m m vo m vo vo
CM CM CM CM CM CM 

CM CO CM <fr P^

CO >  O »  CN

v£) O CN O O vO

>3" m vo m <t co

00 <J" CO <J" CO

CN co <t m m

m CM co CM <fr o

CN CN CO CO <fr <t 

OO CN »    

o o o o 
1 1 1 1

«  P^ OO OO P^ vO

P^ O CN CO CO CN

1 1 1 1 1

00 »- O 00 <t CN

1 1 1 1 1 1

CM oo ON m m

CM CM co m m 
i i i i i

m CN vo »  »  <! 

OO vO vO vO CO T 

VO P^ OO O O »  
CN CN CN CN CO CO

 

m

CO

o

r^.

<!  
CN

p^

00

CN

m

00

oo

00

m

CO
1

p^

vO

CN

<fr
1

CN

O 
1

m
ON

U
s

00

CO

i

23 
i  i

S

co 

r^

1

CN

OO

H 
S

(X 
<
W 
>*

O

ON

;ember

a cu 
w
o
4-1 

ON

O^
i  1

to 
<U 

43 
O 
4-1

O

Water year

29



 o
0)
3
c l-l 
u 
C
o 
u

Q) 
O

» 
Q) 
Q) 
tj 
tn 
Q)  O

<n
 O

Q) 
tn
<n
tj 
Q) 
t>
 *
I 
I

JQ 
CO 
H

T3 
(U

4->

O 
U 

I
I 

CO

8* 
cO 
H 
V-i 
CO

ermocouj)

4J
LM

c 
o

 l-l
u 
rt
V-i
<u
CO 
,0 
O

LM 
o

js
4J
CX 
(U 
O

u

o

O4

OS

u
§

o
25

H 
U 
O

i  vO >3" i  ON t  t  O »  >3" OOONvOcMCM t  ON O vO en vOOONvOm -J vO in O vO en

vo vo r^ vo vo oo ON oo v£> r-» r-» vo vo r-» m -j-mvovom >tfcMcMi i  t  CM en -j- CM m

 j- oo T  t  CM O^ON^OO m t  m m CM r^-cMon^r^ r«» >tf >tf o T  CM oo r  -j- oo ON vo 

vo m en o i  enenen^cM r- >d~    t  »- ONONONOOP^ m oo ON o ON oo r-« oo oo r^. vo o
CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM r- r- t- t- r- t- t- r- CM t- t- t-t- t-t- r- CM

00
CM^-CMONVO oop^t >^-r^. CM en t  CM m mcMON^-on -j- CM i     r^. o oo vo on r  >^- ^  
..... ..... ..... ..... ..... ...... . CM

cMonencMen <f->3-m>3-v£> m^>*enen enencM^en enmvom>^- m^-mmvovo >^- t 
CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM I

25 t-l

ON~3"p"»cMm ON ̂  m t  vo vo^^men oomcMON t  oo vo o ON vo vo -^ o in m 
>^* in in r^» r^» >^* ^ in r** oo ON ON ON oo r** r** oo oo oo oo o o o o o CM t  o *  CM oo
t-i t-t- t- t-t-t-t-t- ,_,_,_, r- ,_,__,_,_ CM CM CM CM CM CM CM CM CM CM r-

CM o i vo ON vo o t  en >tf ON i oo m en m o >* en oo m t  i  m >3- oo oo en en CM oo t  r«» 
^^ ^^ ^j ^ ^ ^ inen CM CM t  i  en ^-mmmvo oo o t  ON m >^-invoin>^-en m vo
i  i  t  t  T  t  t  t  r  r  t  i  t  t  t  t  t  t  t  t  i  CM CM t  t  t  i  t  t  t  t  t  CM

t  vo en ON r-» >^-m oo v£> ON m CM oo m r-« mcMenr^oo p^mvocMvo vocMoooNr  m 

^ ^ ^ en^ m>^en>^-in in^>^vop>> r>»oooNOi  cMencMencM cMenen^m oo

^ m m r^. ON oosvoencM CM CM en en CM *  encMr  in r^. o ON CM o -^ CM r  r  o t  r->- en

ooooo .-o o o o ooooo oooo ^cM^encM cMcMenen>*>* oo 
i i i i i i i i i i i i i i i i i i i

S 
CM >tf r  vo m ONinenvor^. ONVO^CMOO oovooor^-oo -J-1  r- m t  CMVO>*>^ vo

ONvomcMcM cMcM^^en mm^-mm vOvo^-encM t t t t CM t  o o o en OS 
i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i <n

voi^-mvOt  m t  m r-» en mvocMcMen osoomm p^p^Ot m ooen<>-inooo ^f o
..... ..... ..... ..... ..... ...... . oo

m>tf>3-inin vooooooooo oor^in>*>^ enm>^->^in -j- >^- en t  i  m ON i  CM CM CM vo o\
I I I I I I I I I I I I I I I I I I I I I I I I I llt-t-t-I   I T-H

i i i i

<u

e
CM t  o i  v£> Or  CM WN. ON encMv£>ONt  ^voenoN^ >j- m »  o en -j- m vo >  r^ r^. oo 0)
..... ..... ..... ..... ..... ...... . 4J

^^ ̂ ^ en CM C5 CD c? c^ en *^ en en in vo in ̂ ^ ^^ ^^ *^ ^^ ^^ in ̂ ^ ^^ in i^ vo vo vo en c^ >
I I I I I III I I I I I I I I I I I I I I I I I I I I I I <U

W

o

oo m >3- o Is* o r-» o vo CM >^enooencM enenvovovo o o m CM t  cMONooenvo en ON 
..... ..... ..... ..... ..... ..... . r«.

t  t  i  CM CM en CM CM i  CM CMr  OO r i O t  t  CM >3" <f ON
II III I I I I I r-l

0) 
JQ 
O

oo en vo m m r^> t  oo o m -j- >3- oo >* o m >3- r>> en vo CM ON m ON m r«» ON oo oo CM m ON 4J
..... ..... ..... ..... ..... ...... . o

en en T-t-CM CM en t-o t- CM CM o   en CM o o o oo r->mvor-«oo oo \o vo vo >tf CM ON o
*~ "~ *~ *~ ,-,-,-,_,- ^

<u

25 V 
t- CM en >* m vo r^> oo ON o t-CM en >* m VOP^OOONO r- CM en >tf m vop^oooNOt- <i u

t  t  t t  t t  t r t t CM CMCMCMCMCM CMCMCMCMcncn U B}
s s

30



 o
0)

4J
c o 
o

(U 
CJ

to 
(U 
<U

tn 
(U 
 O

18
 o

<U 
tn
<8 

(Ut>
«c
I 
I

CO 
H

e 
O 
o

M-l 
O

a 
a

CM 
U 
CO

O!
(X

OS

o
§

o
z

H 
U
o

»  o <TI oo cs ocrioooMn o vo»  on P^ «  a\ en oo a\ oovoooa\m cs CT\ vo en vo a\ 
p^r^p^vOP^ oo oo oo vo P-^ oOP^P^P^vo minvovom menencscs cs cs en <t on in

o ""> -* ""> -* p^enmo<t mmenvop^ moooocsvo OOP^^CT\O\ o m m o\ -3- o\ o
vo m -3-«  »  cs on on -3- on cs en CN »  »  o ON o\ cr\ oo p^ooa\a\a\ o\ oo oo oo oo P^ » 
cs cs cs cs cs CN cs cs cs cs cs CN cs cs cs cs ,  .  ,  .  ,  .  ,  .  ,  ,  r- *- *- ^  ^  cs

p^vooomoN oocsencso mcsa\en~d- cs>d-p«.ooin >  cs »  -* oo P*- vo o »  en oo CT\ o 

>  cs cs cs cs en >* >* <t m ^ <j-on en en en en cs en en en en <t-*-* <t -* m in m m en i
CNCNCSCSCS CSCNCNCSCN CSCSCSCSCN CSCSCSCSCS CSCSCSCNCS CSCSCSCSCSCS CS

25
K-l

vo<t-d"in»  VOOOCS-^P^ p^cj\OP^oo CSP^CS« <t -3"«  en cj\ en mvovovocjx cs
^minvop^ m^invop^ OOOOCT\OOP^ P^P^OOOOOO O\OOCT\O > > oo»  oo 
> * > > >  >  r- ,  r- >  ,  >  i  >  ^- ^- ^- ^- ^- ^- ,  cs cs »  cs cscscscscs > 

o 
ooooocs-d" -<t»  CJN cj\ o ^-p^oovop^ ooonooop*- > vop^-vom csp^-enp^mcs oo  
..... ..... ..... ..... ..... ...... . vO

v^* en en ̂  ̂  *^* *^* en ̂  *^* en cs ̂  ̂  cs en *^* *^* in in p^- oo cr^ cy* vo m in vo in *^* ^j* *^* cs

oenono-* csoocs-*vo vop*-ooa\on CSP^VOP^OO p^vOcsm<t on p^ cs»  m cs 
-d-<t^-*<t in<t^-*in in^^mp^ p^r>>ooa\o »- cs CN cs cs cscsen^^ oo

vovovovooo oooOP^m^ enencscscs .  .  ,  > in enoooop^vt en-d-ON» r~-»  r»- P*-

ooooo ooooo ooooo ooo >  i  >  cs cs cs cs cs en en v* oo 
i i i i i i i i i i i i i i i iii

oo p^ m oo i- i-\o <t o <t m ex\ > on a\ >* p^ oo o cs cs oo <t m oo -* »  oo p^ vo
oovomenon oncsen^en ^-*-*<t^ min-d-^on cs> « » >  » »- o o on 06 

i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i <;

Ovtovovo a\ en cs»  o >  o\ <t m cs ooena\cj\in -d-csmo\vo vo-d-<too>d-on -* o
..... ..... ..... ..... ..... ...... . oO

in<t<t<t-d" -d-vovop^p*- p^vom^t-d- en<tenen<t -<t -d" en» »  envooocj\oo m CT\
I I I I I I I I I I I I I I I I I I I I I I I I I | | | , ,_ ,_ | rH

I I

0)
Xi  B

ooooenvovo o-*<t' o enooinooen invop^a\oo vooo<tcr\oo voenmooonvo a\ a)
..... ..... ..... ..... ..... ...... . jj

cs cs cs»  o »  cs cs cs en ^-d-enenen enenenenon en^-^t-d'inin cs CX 
I I I I I I I I I I I I I I I I I I I l I I I I I l l 0)

CO

o

ONonOcsvo oooeno.  ^oocsp^^ > cj\eninm cs in»  >3- oo CS-*OOP^ vo o\
..... ..... ..... ..... ..... ..... . r-^

enenenenen <tenononen en cs cs»  >  »  > ,  ,  >  o o»  cs cs r- a\
i till r-i

V-i 
0)

Xi
o 

oo m >  m >  csmcsmp*- vooooooa\ csvomcscs »  P*- vo <t o enenoooonoo a\ t->
..... ..... ..... ..... ..... ...... . y

encsen on on on «  i  cs en .  i  cs on «  >  »  o O\P*-P^OOCJ\ o\oOP^oOvOv^- o O

cO 
0)

i-i
z <u

  cson-d-in vop^oocriO »  cs on v^- m vop^ooa\o »  cs en -d- in vop*.ooa\o*  <3 ^J 
«  r- r- ^-» ,  ^- ^-.  ^- CNJ cscscscscs cscscscsenen W co

s s

31



C
o 
o

I 
I

^ 
to
<u
t)

XI 
CO 
H

TJ
0)

OH 

CO

o n>

w 
XI 
O

ex 
o

OH

OS

PQ 
W 
fa

H 
O 
O

vO CM CO CM O «- -tf 00 >* «- CM CM O 00 ON CM 00 ON O O ON CO r-CO 00 v± CO v± \O 00 O

oo oo oo oo oo oo oo oo oo oo oo oo oo r  t   r-vovor-f . vo vo m m «d~ «d° «d° -3" «d° «d° f   

^- CM t- co co CM m vo co ON co m m o co moNvo-^-o co>d-mr-o oxmcococMr- co
v±<t<±COCM CM CM CM CM CM r- CM CM CM r- r- O O O O ON ON ON ON O ON ON ON ON ON ON r- 
CMCMCMCMCM CMCMCMCMCM CMCMCMCMCM CMCMCMCMCM r- »  ,  »  CM i  ̂ - r  r  r- r- CM

vO
«  co r- oo O co oo o CM    v± vo m <± co CM co CM CM m co >tf ON co m v± v± v± vo r- co co   . . . . . ..... ..... ..... ..... ...... . in
O O O O r- <  r- CM CM CM CMCMCMCMCM CMCMCMCMCM CM CM CM CO CO CO CO CO CO CO CO CM I 
CMCMCMCMCM CMCMCMCMCM CMCMCMCMCM CMCMCMCMCM CMCMCMCMCM CM CM CM CM CM CM CM

ZI I
s

co >* r-. o m co co o CM r- co ON CM m <t OONOCOCM vo »- m r-. co .- i-. r- m co o 
in in in in in vo vo i . r  r^« ^ \o ̂  ̂  ̂  ^ oo oo co oo ON ON ON ON ON ^

CM

ON O O CM vt ON I-. r-00 CO CM vO O vt vO CM O O vO in vO r-CM CO ON m vO v±
..... ..... ..... ..... ..... ...... . CM

CMCMCMCMCM CM CO CO CO CO CM CM CM r-r- CM CM CO CO CO V± in \O VO vO in in in in <t <t CO

<tvocooooN cM>*cocMm ONONcoom o>*ooincM ONr-cM<t-vo OOONCMVO»  ON 

cococococo >d- >d'-<l'<t<± <t-vtvtinm vovovor co OOONOOO o o»  *  CM vo

CM

i  o ON oo r  i-.r-vovom <t co CM    o r  »  CM co vo oxcomoocM » covtr-ONco m ON

r- r- O O O OOOOO OOOO r- r- r- CM CM CM CM CM CM CO 
I I I I I I I I I I I I I I Z

I
vocococoi-. coor^i--oo i--o» o«  cMv±vo<t«  oomcMOoo r-vo>*co o oi

min<t<tco COCOCMCMCM CMCOCOCOCO cococococo CMCMCMCM»  r-» » »  co w 
I I I I I I l I I I I I I I I I l I l I l l l l i I i I l I £H

r-r-vomi-. vocooovtvo ON r- «  r- <t CMOOCOOO ooxONincM o co CM »  oo <t CM o
..... ..... ..... ..... ..... ...... . oo

CMCMCMCMCM CMCMCMCOCO CO>*vtCOCO COCOCOCMCM COCMCMCMCM CMCMCOvtvtin CO ON
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I i-4

01

e
comvt-^r  ^-vtvor vo *noocoocM VOCM^CO-^ vtmmmr  r^ r  o»  co u~> -3- cu 
..... ..... ..... ..... ..... ...... . jj

O t  r- r- r- ^- .  O O r- r- I  ,- »-,_,_,_ ^_ ^- ,_ CM CM CM CM O O,

I I I I I I I I I I I I I I I I I I <U
CO

o

r-<tCOvtCO CO CO r- ON vO v£» in CM ON in CM ON r-CO 00 I-- <t" i  ON ON 00 m CM 00 CO vO ON 
..... ..... ..... ..... ..... ..... . r,

co r- vo vo vo vo vo v£» m m m m m <t <t- <t co co co co COCOCOCMCM CM CM CM »- »- <t ON
1-1

cu
JQ
o

coovooNvo vo \o !- «  *o voooi-.cO'd' r- m »  ON m ocovovtm vo m »  o r^- ON co w
..... ..... ..... ..... ..... ...... . o

vovoin<t<l' >*v±<±<tco cococococo COCOCOCMCM CM    o o o OOOOONCO CM o

co
(U

Z cu
r-CM CO <t-m vO I-. CO ON O r-CM CO <t in vO r-. CO ON O «  CM CO vt m vO I-. CO ON O r- <Z jj

«  *  *- *  *  i- *  *- *- r- CM CMCMCMCMCM CM CM CM CM CO CO W CO
S 3

32



u

o 
o

I 
I

to
3 

 H T3

5 d
Q) C
O ^

to C
0) O
0 CJ

&i I

Q} CO

Xl
CO 
H

(U 
X! 
H

<N 
 

CO

(U 
CO 
.0
o

<4-( 
O

a cu 
o

(X,

o

(A

CO
w
Q

O
2

H 
CO 
O

^  o^ rv. vo m -if co <j -^ <f COCMCM^-O cy\ PV. vo m >j >^cor CTNVO -j*»  cr* oo oo PV. 

co m vo PV. vo co CM T  r  >  CM T  T  T  o o> PV. m co CM «  oo vo in m m m vj co CM «  m

CMCMCMCMCM CMCMCMCMCM CMCMCMCMcM CMCMCMCMCM CM «  «  T- T- .  ,  «  ,  ,  <  CM

VO

m PV. oo o CM <fvooo< co <t- vo PV. oo o> CTN o «  o «  CM CM co <f vo oo cr» o o T- CM r-» i 
rv.rv.rv.oooo oo oo oo o> o> o\ o> o\ o\ o> o>oooo o o o o o o o »  T  T  »  o>
^ ̂- >  i- r- r- r- r- t  i  ,  ^- T- ,  ^- r- CM CM CM CM CMCMCMCMCM CM CM CM CM CM CM t- Z

I I

S

CM^-T-CMCO VOOO>ONO> T-covoc3>T- coco<t<fm inrv.cj\cM<f mooocMco o 
cococococo co>i~cococo ^^vjvi'in mmmmm ininmvOvo vovopv.rv.rv. m

cMinrv.ooo »  <f m r. o\ o o o o> oo oo oo o CM co m rv. ^- m cy. CM CM CM CM co CM co CM
O\O\O\O\O OOOOO T- «  r- O O O O r- ,  T- T- T-CM CM CM CO CO CO CO CO CO T-

rv.cj>ocMco <tmrv.oooo o    CM co <f vo o>«  <t PV. o-<tc3>covo ONCM^VOO-I CM 
CMCMCOCOCO cococococo <f<j-<t--<t<j- -<j-<t-ininin vovovorv-rv. r^. oo oo oo oo m

vo 

vom<fcM>  OOT-CMCM cMCM<fcoin vorv.rv.ooc3> T-cM<finrv. o>»-cMcoinvo oo o
OOOOO T-T-^-^-^-T-CMCMCMCMCM 

I I I I I

w 
s

^-cov^-invo mmcococM T-^-» o>     ^- CM co co COCOCM^-O o>oooorv. CM
t   T  «   T  t   T  T  1   T      r T  1   1   T  t       r-<   T  T  T  T  T  1   OOOO r  <J

I I I I I I i I I I i I I I i I i I I I I I i I I I I I I I U

oorv.vom-d' -J" co«  r  o T comvopv. rv.rv.vovovo vovovovom  <t~i'co>i'pv.o> CM o 
..... ..... ..... ..... ..... ...... . oo
O OOOOO OOOOO OOOOO OOOOOO O O\

I I I I I I I I I I I I I I I I I I I I I I 1-1

(U

B 
CMO>VO-<J-CM t   >  t  T- CM cMT-CT\rv.in coorv.mco cMOOvoorv. voin<fcocMO T- co
..... ..... ..... ..... ..... ...... . 4.1

m<t<t<f<f vt-<J-vt<fvt <fvtcOCOcO COCOCMCMCM CMCMr-^-»  i  r- T- T-    »  CO CX
(U 

C/3

O
4-1

rv.cocj>incM o>rv.mcOT  o>oovo-<tcM orv.inco«  o>oorv.inco T  CJN rv. rv. m CM o\
..... ..... ..... ..... ..... ..... . rv.

i ~ ^  ^3 ^3 ^3 c^ c^ ^^ o^ c^ oo oo oo oo oo oo i"*** r*^ r*^ r*** vo ^o ^D v>o ^D ^D 1010 LO 10 oo ^^

(U

o
T  o oo vo co «  o> oo rv. m co CM »  vT> oo rv.rv.vo<j-co « CJNVOCMCJN oorv.vo-<tcMO vo t-) 
..... ..... ..... ..... ..... ...... . o

rv,rv.vovOvo vomminm minm-<t<j- ^v^-v^v^-vd- -<tcocococM CMCMCMCMCMCM <f O

co 
cu

23 CO
T-cMcovtm vorv.oocyiO r-cMcov^-m vorv.oOCT\o r-cMcovtm vorv.ooo>o^- *£ 4-i

T- ,  T-T-T-,  r- ,  »- T- CM CMCMCMCMCM CMCMCMCMCOCO W CO
S 3

33



4-1 
C 
O
o

m 
t)

0)
tn 
m
v,
0)

Xi 
CO 
H

T) 
0)

O 
O 

1

0>
x:

j-i
01 
CO
Xi
o

XI 
4-) 
P- 
Oi
o

o

0<

04

o
§

H 
O 
O

>3" co co CM »  o o> o> o> oo oor^c^c^so so in m co co CM CM » «  o> oo r^ m co co in 

oo oo o> »  CM CM CM CM T- CM cMCMcococo co co CM CM »  »  o o> oo t*-- r^ so so m in >t o

OO 00 OO O*\ O"\ ON O*\ ON O\ O\ O\ ON C^ C7\ C7\ C7\ C7\ O^ C7\ ON O\ O\ OO OO OO 00 OO OO OO OO OO O\

o

o>    CM ^ so r^ oo o CM co m r^ oo o «  cocommso r^<fooo>so CM co <f in in so o   ' 
^^ in in in in in in so so so so so so r^ r^ r^ r^ rs^ r^ r^ r^ r^ r^ r^ r^ oo oo oo oo oo oo r^

^^^mso r^ooo>o^- CMCO>^SOOO OX^-CMCO^ msor^-o>o ^-co<fr^oo ON
«  r- r-  r- r- T- ,  ^- CM CM CMCMCMCMCM CMCOCOCOCO COCOCOCO>t ^^^^-d" CM CO

ON

ocM^tsooo ocMcomr^ cj> o »  CM co co>t"~>"">so r^ oo o >  <f so oo cj>»  CM co co ^ 
r^ r^ r^ r^ r^ oo oo oo oo oo oo o*\ c^ o*\ cr\ cr\ cr\ C3^ ON o*\ cr\ cr\ co co co co co co *^ ^  ^  o\

sor^oooo » cMcomm sor^ooo>o OCMCO>^SO OOOCM^I^ O>CM>^SOOO co 

CMCMCMCOCO cococococo cocococo^ ^vJ'vJ'-d'^' >3"ininLnm msosososo >3~ r^.

ON

ss 
sot^-r^-i^.o> o>o>oo^- «  ^- CM CM co co<f>^inin sosot^-oooN o^-cMco>^in <f w
O r- r- r- ,_ ^_ ^_ ,_ ,_ ^_ ^_ ^_ ,_ ^_ ^_ ^_ ,_ ^_ ^_ CM CM CM CM CM CM T-

co CM T~ co ON oo r^ r^ r^ so r^ r^ r^ r^ r^ r^ r^ so ̂ ^ in in in in in in in in so so r^

t^- so ̂  co CM «  o ON oo r~ so m co CM »  o o> oo oo oo r^ r^ so m so m m m m in >t co o ..... ..... ..... ..... ..... ...... . oo
COCOCOCOCO COCOCMCMCM CMCMCMCMCM CM T- >  >  »  r-^ r-r-r- *- r- »  ^- ^- r- CM O>

rH

01
x>
eooor^som >3->tcocM»  ooom^co ^-ooor^m -<t co CM »  o oo oo co

..... ..... ..... ..... ...... . 4J
sososososo sommmm inm>^<t'>3' ^>^'>3'>3'>3'co m p,

01 
co
o
4-) 

CO» O>C^m CMOOOsO>d- CM^-C3>r^sO >d-CMOOOsO >d-CMCM^-ON r^>tCOCMT- ITI C3>
..... ..... ..... ..... ..... ..... . r^

COCOCMCMCM CM CM « « «  ^- *- O O O O O O ON O> ON O> ON C3> OO 00 OO OO 00 00 O ON

5-i 
9) 

Xi
o 

oo>oor^so in>d-cocM»  ooor^som >3- co CM »  o C3>oor^mco ^-ocj>r^soin <f 4J
..... ..... ..... ..... ..... ...... . o

r^- so so so so so so so so so so in in in in in in in in in <f ^ ̂  <f ̂  ^ >^ co co co co in o

cO 
Q)

i  CM co <f m sor^oocj>o ^-cMco^m sor^oocj>o ^-cMco<fin sor^ooo>o»  <£ 4J
*- r- i  ,  »  ^- ^- ,  T- ^- CM CMCMCMCMCM CM CM CM CM CO CO U «0

S *3.

34



V

c
4J 
C 
O
o

1 
1

o
 H
 u

 U
co

 U

H

co
3 

"H T3 
CO 0)

0) C U-l 
O .rH

<j m 
to c "">
0) O   
CU U vO 
IH 1
^ i C

 O -H 
>> -U 

q cO cO
 H 1-1 >

l-i l-i 
- CO CU

0) CO 
IH CU jQ

 U & 
HJ 3 U-l 
IH O O 
0) U
a, o js
E I 4->
CO i-i CX

 H

o
CO 

 H

t3 

0)
tn

IH 
CD

rH

0) 
rH

CO

(X.

CO

O

<

>-)

z

05

PQ

Z
>-)

Q

O

H

O

Q

<t <t CO CO CO

r-r-.r-.r-.r-.

in vo r~^ oo ON

VOVOVOVOVO

ON O CM CO <t

CM CO CO CO CO

ON ON O    CM

ON ^- CM <r m

r- t  CM CO ~*

CO CO CO CO CO 

CM CM CM CM CM

CM CM CM CM CM 

CO CO CM t  t 

CO CO CO CO CO

o ON oo r-^ m

vo u~> m m m 

ON r^ vo ~d- CM

ON ON ON ON ON

<  o ON r~^ vo

in m <r <t co
^vovovovo

t  CM co ~d- m

CM CM T- r- r-

r-^r-^r-

O O CM CM CM

r^r^vor-r-

vo r^ oo ON o

CO CO CO CO -^

r-. ON o t  co

<t m vo vo r~-

CO CO CO CO CO 

CM CM CO CO CM

CM CM CM CM CM

o ON oo oo r^-

CO CM CM CM CM 

in <t CO CM r-

m m m m in 

CM o oo r^ vo

ON ON 00 00 00

m co t  o ON

CM CM CM r- O

vO vD vO vO ^«O

vo r>. oo ON o

t  O O O ON

r-r-^r^vo

CO CO CO >^ >^

r^r^r^r^r-

CM co m vo oo

<r<r<r<r<r

r^ oo ON o t 

m vo r-- ON o

r^ooo o o

CO CO ^" ^ ^

CM CM CM CM CM

CM CM CM CM CM

ON o r-^ vo m

in ~d- co t  .-

00 00 00 00 00

r-- vo ~* CM t 

ON ON oo r^ vo

m m m m m

t  CM co <t m

o ON ON oo oo

r-vovovovo

m m in vo vo

r^r^r-r^r-

ON O CM CO CO

~d- m in m m

co co in vo r^-

»  CM CO *d" ^

00 00 00 00 00 

r- CM CM V}- <t

~d- <t in m m

CM CM CM CM CM

m m <t <t <t

CM CM CM CM CM 

<t CO CM t  O

o ON vo vo m

o oo r^vo <r

vo m <fr co co

m m in m m

vo r~^ oo ON o

r*^ r*^ vo vo ^o

vO vO vO vO vO

vo vo m m m
r^r^r^r^r^

CO O vO CM 00

vo m m vo m

00 ON O .- CM

m vo r~^ oo ON

00 00 OO OO 00

m vo oo ON o

<fr <fr <t ~* m

CM CM CM CM CM 

CO CO CO CO CM

CM CM CM CM CM

ON ON oo i-- r*"-

CO CO CO CO CO

<r CM .- o oo

CM o ON oo r-.

CM .  O ON 00

m m m <r <t

t  CM co <fr m

in <t <t co co

vovovovovo

in m m <t <t <t
r-r-r^r^r^r^

00 O .- CM CO <t

vO vO vO vO vO vO

co <r m r~^ oo

<  CM co m vo oo

ON ON ON ON ON ON

CM co m vo oo

in m m m m 

r^ oo oo ON ON o

CM CM CM CM CM CO 

CM CM CM CM

CM CM CM CM

r^ vo m m m <r

CO CO CO CO CO CO

r^ vo m ~j- co t 

vO vO vO vO vO vO

m co ^- r- o

r^ vo m <r co CM

<r^<r<t<r<r

vo r^ oo ON o t 

ON

VO

CM

r-

00

<r

CM

'

ON

CM

m

CM

CM

m

ON

o

m

m

w

CM

CM

Z 1  1

1
00

ON

o
ON
r-t

CU

a
0) 

CO

o

ON

:tober '.

o
1-1
CU

1-1

CO* ?

35



T3 
V
d

 H 
 U

c 
o 
u

1
1 

«-1

R 
O
 H 

4J 
HJ 
 U 
W

HJ

*
w
3 
 H 

W
M

O 14-1

W vO 
<1> 43 O 
<1>   
^ >, G 
>3\ CO 
V to G

CO  <-! 
C 4J 
 H <U CO 

rH >
 « a vi 

CD d <u 
MOW
3 0 43

<a B 
M >-i uw 
CD <u o 
Q. 42 
E H X! 
CD u 
 u (X 

(U
M Q 
 H 

0 
W

IM 
M 
 H 

 0
t3

a> 
o>
10
M
a> t>«*
i

<} 
rH

(U 
rH 
43

CO 
H

OH

C/l

O

<

*J

>-j

Z
"-) 

>"

a§

DC

««J

OH

CQ
U 
C»H

5
 -} 

O

B 

>
o 
z

H
U 
O

&
£

O> !*   vO O vO

vO O> O> ON O

o m oo m oo
CM T- T- O <} 

CO fO CM CM CM

CM <}  m «  r^«

r^ ON oo oo ON
CM CM CM CM CM

oo on <}  vo vo
r^ i^-o\ O o
T- T- T- CM CM

O CM T- O CO

vo m r- oo oo

fO O* O O f*"l

in m m vo r^

fO f> CM CM T-

o

<}  l^-<}- VOr-

00 <J- fO O O
i i i i i

o oo m i^- o

m on <}  *o m 
i i i i i

<»  <}  o> m T-
<j- <J- CM r- 

i i i i

CM o> »- r^ i^-
T- r- CM

oo <}  r^ <}  <} 

<}  CM T  <o m

»- CM on -J- m

i^- co on CM on

CM CM r- 00 T-

m m T  m o>
OO 1^- !"» 00 CO 
CM CM CM CM CM

CM CO O> CM O>

i  00 O OO O> 
CO CM CO CM CM

co co co m co
m vo oo o T 
r- T- T- CM CM

vo m oo m o

oo r^ r^ oo co

CO CM T- O ON

r- in vo oo !"»

i- O O C0<}-

vo r-* co <}  T-

O O CO CO CO
i i i i i

00 r-CM O> CM

r- O> O ON ON
1 1 T   1 I

1

<} <}  t- <J- oo

o o o 

<}  co <}  CM r-
CM CM i  T- CM

in oo co ON in
in <}  ON ON <} 

vO r^ 00 ON O

o m ON ON m

o r- r- ON co

ON 00 vO <}  O

m m o co T-
CM CM CM CM CM

CM co <}  o m

o vo r- r- oo
CO CM CM CM CM

CM o m \o <} 

CO CO CO O 00 
CM CM CM CM T-

CM <}  r- CM m

<J- CM 00 <J- VO

VO VO t- O r-

r- m oo «  o

CM CO CM CO CO

oo ON r- CM in

1 1 1 1 1

m r- oo r- r^«

ON r^ <f co co 
i i i i i

O CM m <}  r-
m <}  co «* vo 

i i i i i

O O vO *- <} 

CM T-

<}  r^ T- r- CM

m T  CM <}  m

i  CM co >* m

vor-r-or-

in ON 00 ON 00

co m oo r*"» <f

O OO ON ON
CM CM CM i  i 

\o vo m co r-
oo m i^- o vo
CM CM CM CO CM 

<}  ON <}  ON <} 

ON O T- ON CO 
T- CM CM T- CM

CO ("» O vO vO

vO 00 ON r-CM

00 ON in CM T 

o «  co m vo

00 00 <}  VO CO

T- i- CO CO <J-

<}  co vo m oo
m m co CM »- 

i i i i i

CM 00 CM CO vO

co <}  co <}  m 
i i i i i

o o> !" > m co

oo in co m <}  
i i i i i

CM r- <}  O CO

OOr- 

1 1

<f CO CO ON CO

*- o ooo r^

vo r- COON o

m co oo oo r-

CO CM CO T- CM

CM ON O CO 00

CO O CO <J- r- 
i  CM CM CM CM

m m co in T 

OO T  r  ON 00 
CM CO CO CM CM

m co in CM oo

<J- m<t- -tf m
CM CM CM CM CM 

vO CO CO ON»-

<J- vO vOCM <} 

<}  »- m co T-

r- oo <}  vo m

m co co CM <J-
<t <}  m in CM

CM T- in CM 00

o ooo 
i iii

i  vo m o o
<} <} ,- 

i i i

CM 00<}- CM O

m <} <}  vo <}  
1 1 1 1 1

CO <}  VO O r-

0*-.- 
1 1 1

vO CO O T  ON

m m r- o o

T- CM co >* in

r- m <}  ON <} 

co m i^-voso

r- oo oo <J- <J- vo
oo ON o »  ON r^
T- r- CM CM t- r-

o oo T  CM m so
O ON T- 00 T- r- 
CO CM CO CM CO CO

CO r- CO O O

oo vo m r- r-
CM CM CM CM CM

oo m r- r- CM m

m r- oo m vo «*

<}  CM t  ON 00

m vo oo oo i^-

<} <}  m m vo «* 

r^-J- co <} 

CO t-

<»  CM m vo oo oo
<}  ON »- CM CM i- 

1 1 1 1

ON-* OT- 00 T-

1 1 1 1 1 1 

ON O T- r-ON

OCM C0<f <t 

T- O vOO»- ON

ON r^ r^ vo co

vO r^ 00 ON O r-

<J-
r-

i^.

CM 
CM

CO

ON
CM

0

CM 
CM

m
r-

<J-

-

<t
CM 

CO

CM 

CO

VO 
1

CM

<J-
1

<f

0

& 
s

00 

CM 

1

Z 
M
s

vO

r^
CO

1

0

s
u 
S

& 
<
w> 

0

ON
r-4

to
(U 

43
e
(U

a
(U 

CO

0
u

ON

ON
r-1 

to
(U 

43 
O 
U

O

to 
cfl 
(U 
> >

to 
V 
U 
CO
&

36



3
C

4-> 
Co
u

4-1

m

<w
O

4J
CX

PH 

C/l

O

a;

H 
U 
O

CM ^ oo vo ON m -tf CM oo -^ T-o o r^ vo vo o CM «  .  r^ r^. oo o m CM in vo ON co 

r^ ON ON oo ON . < oo r^ o o oo oo ON -3- moNoooNoo -3- CM -3" CM on on in vo vo -3- r^
i  »  »  i  »  CMCM<  <  CM CM i  » « »  '  i  i  i  »  ,  > > > >  »  »  i  i  r- i 

o -3" oo i  ON CM oo»  vo -3" oo co in i  co -i" in r^ ON r^ vooor^r^oo COOOVOCMCOO so

i  O PO <  CO r~- sO vO f^- -^ -^ vO <  on <  OOOONON -^ O CM OO i  ON ON O <  ON 00 CM 
OO PO CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM .  .  .  CM CM CM CM «  .  CM CM    .  CM

00
ONOOCMOOO <j ON oo «  o oooovocMin oo oo oo -3- -^ co o vo o <f ON o r^- m i  oo CM  
..... ..... ..... ..... ..... ...... . <M

in r^ r^ vo co ON r^ ON co o oomvovor^ r^mvooovo so o o o r^ oo ON ON r^ o -3- oo » 
CM CM CM CM CM CM CM CM CM OO CM CM CM CM CM CM CM CM CM CM CM CO PO CO CM CM CM CM CM OO CO CM I

I I

cMovooi  mor^r^r^ vomooom oinr^oovo ONvoovor^ ooonco<fO ^i^ 

r^ r^ oo o o in vo r^ ON o CM CM on o oo ONOOONCM on-^-^ on-^ vo m-^ in *o i 
.  .  .  CM CM i  i  <  i  CM CMCMCMCM.  >  CM CM >  CM CMCMCMCMCM CMCMCMCMCM CM

oo >  m on r- ONor^oovo ,  r^» r^oo r^vooNoom coomoNr^ in .  o oo o in ON oo 

in in vo r^- oo r^- r^- vo r^- oo -^ CM ON co in in r^- r^*. vo o CM -^ ^ ̂ - ^ in r^- oo in vo -^ vo ^
^- ^ .  ̂ - ^- T- ^- .  ^ ̂ - ^-r- ^- _ ,_,_,_,_ CM CM CM CM CM i  »  ^- ^- ,  ̂  ^- ^ m

or^or^oo OOOONOOVO -^-vomooo cMCMin^-o o vo.  <t vo oo-^-ONr^^- oo 

mmmmvo r~-mmr~-r~- r~-mr~-ooN o^cM-^m vor~--^- in-^- <finvor~-r~- o

i  i  i  i  O O <  CM ^- .  .  .  r  00 CM vOinONCOOO O.  r^ONVO <fCMONCMONr^ «  00

co o o *  <^ ^  CM co on -^" ^ ̂  ̂  CM -^ ^ ̂  in in -^ CM ON 
i i

r^ CM ON i  in ONOocMr^»  oo >  ON co vo minoNON.  incor^mo o vo«  CM m

oo m co >  o oocococo mmco-^--^- mmcocMCM oooo^  CM^  CM es 
i i i i i i i i i i i i i i i i i i i i i i i i i i <

w

co <  m r^ CM <finoNoo^- -^ ON »  o »  COON-^-COVO co r^ .  in CM »  o on in oo ON -^ o
..... ..... ..... ..... ..... ...... . oo

m-^-^vom r^ONOsONON ONr^m-^^r co-^po-^m  ^  ^ CMOO <f ON <  CM CM »  vo ON 
i i i i i i i i i i i i i i i i i i i i i i i i i i i ,_,_,_,_ i ^_

i t i i
V-i 
9)

B 
CMCMOOOCM ocMoonm POcoincocM r^oovom ^- o -^ >  ro ON-^-OONOOCO CM co
..... ..... ..... ..... ..... ...... . jj

*^ *^ co <^ c? c? ^^ "vf" *^ co *^ ^«o r^" vo *^ i^ *^ i^ ^^ ~vf" ^«o *^ *^ vo ^«o vo r^1 r**- *^ CL*
I I I I I II I I I I I I I I I I I I I I I I I I I I I I 0)

en 
o

r^cM-^ONoo vomvo-^vo cMonoocMin ^-.  CM on m .  ON -^. .  VOI^VOCMVO on ON 
..... ..... ..... ..... ..... ..... . r^
i  «  .  CM CM CM .  r- CM CM <  O O »- O^O O ^ CM <f -^ ON

II III I I I I I f-4

0)

O
ONCMoni ON ^->or^<fr^ oo -^.  ON oo <^ >  ON m o VOONCMOOVO m-^-ininvom so 4J 
..... ..... ..... ..... ..... ...... . o

-3- on CM co <f m-^ o o on -3-CM CM oo-3- CM ^ o ON oo vo m r^ ON o ON r^ r^ so co *  o O

rt
0)

<  CM PO -^ in sor^oooNO .  CM PO -^ in vor^oooNO ^-cMoo-^-in VOF^OOONO.  <. 4J
»  «  <  «  »  ^  >  ^ i  .  CM CMCMCMCMCM CM CM CM CM OO CO W Ct)

s s

37



TD 
0)
3 
C

 rH 

4J 

Co 
u

1

o
 H 

 U

m
 U

to

 u

N

to
D 

 H TD 
to 0)

r-H 3 4J
0 C «W

4J CM
to C co 
Qj O 
(DUO 
IH 1
t* i C

 O 'r*

>  4J
c «d «o

 n to > 

J-4 VJ

 > «d 4)
<U 0) 
In 4) XJ

^ ^ ^

4J & 
<B 3 >W 
In O O 
<U CJ 
ft O JC 
E B 4J 
<U J-< CX 
4j 4) 4)

  £ °
 H

O 
to

Si 
M 
 H

 o

Q) 
& . 
H3 
In 
0) 
t>

1

>fr
r-l

0) 
i  1
,0 
«0

a,
u 
en

0
s 
<!

J
S >->

85
3 >->

>H

S

a;
a,
<!

a;

W
u
CXH

"-> 

u
u 
o

>o
ss

H
U 
0

s
Q

m vo r-- m ->t
r-- oo ON oo ON

oo CM r-- r-- co
ON O\  & V  CO

CM CM CM CM CM 

OO -3" i  I"*. vO

-3- vo vo in vo
CS CM CM CS CM

m r^-r^- cs m

WD WD r*» O\ CJN

in a\ i~*. vo cs
m-<t m vo t--

00 CO O<i CS CM

^t m ->t m vo

o o .- o o
o

O l^st <y« O

cy. m -<t t  t  
i i i i i

>^ <f -<t CO CM

in -* -<t WD u~> 
1 1 1 1 1

00 00 CX> O -<t

CO CO CM CM O
1 1 1 1 1

OO 00 & CO i 

,  ̂ - i  CM CO 

*  .- 00 O vO

m -<t CM co  <*

t  CM co <f m

r»-CTN O vO WD

o o 0*1 r-- cy.

in vo «r» vo ->t
CM CM CM CM CM 

I*  O 00 CO O"!

t>». i>^ r»- r»- 0*1
CM CM CM CM CM 

OO OO O (^ O

in in r-- oo o

*  VO T- CM CM

r-v£>v£>r-<r

vO CO WD vO CO

^D lT> in vO !>-.

i  CM CM O i 

O O O 
1 1 1

co o o r-- o
i  i  CO CO CO

1 1 1 1 1

r-- cx> CM co oo

WD 00 OMJs 00
1 1 1 1 1

i  CM ,- CM CO

o o o
1 1 1

o a\ *  o\ oo
CO CM CM T- CM

r*» vo .- o> o

 <t -* CM O CO

vo r*» oo cx> o

OO -<t CTi CM CX>

0*1 oo r-- OMO

WD vO CO OO f-.

 <t WDCM CM i  
CM CM CM CM CM

oo m o m vo
r*» in vo in vo
CM CM CM CM CM

r^ r»- CM r^ t--

t- ^- CM O 00

C^i O OO CM O

co co ON co in

CM vO ON ON -tf

r» lT> WD 00 ON

t  i  O WD O

 <t CM ON CM in

m in co -tf <f 
i i i i i

O ON -^f co co

ON r-- m -tf -<t 
1 1 1 1 1

CM CM CM O -tf

co -tf co -tf m 
i i i i i

t>». r»- CM r-- t--

CM T- t- 

CM T- t  CM -tf

 >t CO CM CO-<t

T- CM co -* m

WDCM ON ON MD

m oo r«- oo t--

i>-. in r» t  oo
O O O O ON 
CM CM CM CM t 

CM CM CM -* O

vo in tn r*» vo
CM CM CM CM CM 

vO ON vO r-- -3"

00 ON O ON t 

CO WD CM in «-

tn WD r-- WD ON

m co vo o o
ON O t  CO >*

CO -3T in ON -3T

t  ,- CM CM CO

CM in t  CM in
m m -tf co CM 

1 1 1 1 1

 >fr ON in t  co

co -3- co -3- in 
i i i i i

O ON t  -tf vO

1 1 1 1 1

CO CO CO 00 ON

CM CO CO CO 00

CO.- T- O 00

WD f-- 00 ON O
T- r- r- t  CM

ON »  CO ON CM

m co -tf CM co

<f vO i  ON ON

vO O CM CM t  
T- CM CM CM CM

t  CM f*» OO O

vO OO OO 00 t-- 
CM CM CM CM CM

O vO ->t ON vO

CO CO CO CM CO

oo co t  in in
o CM co «  in

00 00 ON vO t 

 <t MD CO <f >tf

vo o t  r^-ON
CO -<t -<t -tf CM

r- r^-o oo t 

t- Or- O t- 

1 1 1 1 1

m vo r»- o -tf
 <t -<tCMt-0

i i i i i

00 O CM 00 -tf

^t m-<t tn->t 
i i i i i

vO CO O O CO

O T-

t^ vo <f m ->t
r-^r-ONO

r- CM co -tf m
CM CM CM CM CM

CO OO 00 -tf *-

co -3- in vo -<t

oo i**. co o in <f
ON ON O t  ON OO
t  T- CM CM *- t 

r-- r-- oo r- oo t-
CM CM CM CM CM CO

in f-. vo o CM
m <f co -<t in

m vo r^ vo m ->t

CM r^ ON oo vo
>^ <f in vo WD

O ON vO 00 -<t r»-

 <t co -<t -<t m <f

-tf vO ON T-

O i- 
1

co o in oo co vo
CO 00 O t  CM .-

1 1 1 1

WD O ON m-<t t-

1 1 1 1 1 1

CM O ON-tf O

O t  ,- CO -*
1 1 1 1 1

00 ON 00 CO I"*- r^-

ONr^i^r-<rcM

vO r- 00 ON O t  
CM CM CM CM CO CO

CM

!>->

MD

CM 
CM

!>-. 
CM

r^-

o

 <t
WD

CM

o

ON

00

CM 

CM

WD 

ON

CO 

OO

ON

0

S

CO 

CM 

1

z: t-t
2

r^-

co

*

WD

ON

&. 
< 
U
>H

O

ON
r-l

to 
0) 
,0
a
01

ex
0) 

CO

o
4J 

ON

ON
i  l

to 
0)

0̂ 
4J

O

to 
CO 
0)
>N

to 
0) 
4J 
CO
9



0)

l--Contir

c
static

 Isius,

o

'agrees

c

Q)

tempers

o 
to

 -H

Table 14. --Average a

C 
o

T-1

 U "O 
O (U
C 3 * >
 H r1* ii t 

*M -5

fH 4_> in
ctf c vo 
E 0 

U O 
 U 1
C i C
0) XI O 
E "-(
3 {X 4->
Vj CO CO
4J 1-1 > 
CO 1-J 1-J
C c<J 0)

 r-t 03

0) 43

-> a
<S 3 *W 
O O O 
 ^ O 
 O O J3
C B 4J 
^ Vj D. 

0) a)

(U H
X
09
CO
Q

Cd
CO

o
(  »

Z
-»

Si

OS

PQ

U
U
a 

o

H 
U
o

>*
o

r- PO VD m i 
00 00 ON 00 ON

CO 00 O r» ON

oo r^- vo CM CM
CM CM CM CM CM 

in VD 00 -4- ON

PO -4" -3" -4" -3" 

CM CM CM CM CM

vO CO vD O vD

m so VD oo oo

o VD oo m o
m -^ -^ m VD

<t ON ON 00 in

s±s±s±,*in

r- r- r- O «-

OO O O 
III 1

r^- -4- o CM CM

CM CO ON O ON

in -^ co in -4- 
i i i i i

i i i i i
i i i i i

i i i i i 
i i i i i 
i i i i i

i i i i i 
i i i i i 
i i i i i

i  CM co <t in

ON -3" ON ON i 

ON O ON r*» ON

<f CM O vO ON

<f m m m -3-
CM CM CM CM CM

00 ON T- r- VD

m m vo vo r»»
CM CM CM CM CM

m r*» co r*» oo

VD m VD r*» oo

CM O -^ CO 00

VO vD in VD -tf"

r  m CM oo oo

vo m m m vo

o o o o 
i i i i

ON m<t co r^-

i i i i i

i  o m oo VD

i i i i i 

i i i i i
i i i i i

i i i i i 
i i i i i 
i i i i i

i i i i i 
i i i i i 
i i i i i

vD f*» 00 ON O

VD -4" i  00 vD

ON 00 00 00 r^-

co in co VD co
-4- in co CM CM
CM CM CM CM CM

PO CO i  00 CO

VD m m -^ m
CM CM CM CM CM

^ m ON -^ o

o o o o ON

00 *^ ^* VD ON

PO CO i  CM CO

r*» oo CM VD r^-

VD m VD r*» oo

O i- O <t ON

CM VD r*> r*> o

i i i i i

r** <f r*» VD co

i i i i i 

i i i i i
i i i i i

i i i i i 
i i i i i 
i i i i i

i i i i i 
i i i i i

«  CM PO -4- m

i  m oo m VD
VD r*» »*- oo r*»

CM vo oo m T 

r- 00 0 0 
CM CM CM CM CM

*   ON CO 00 -4"

m >*  -4- m m
CM CM CM CM CM 

CM O 00 -* O

00 ON ON ON O

r*» -4- o ON r 

<t m VD m r^-

m CM CM -4- -3-

00 ON O  - CM

r- CM ON in 00

r- i  ,  CM CM 

 ^- 00 i  CM 00

1 1 1 1 1

m CM in VD <f
CO <f CO PO -d1

1 1 1 1 1

1 1 00 -* i-

1 1 CO -* -*
1 1 1

1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1

1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1

so r*» oo ON o

CM - 3" ON ON 00

r*- >*  >*  co co

o m -4-r- r-

ON O i  CM CM
r  CM CM CM CM

ON 00 PO -^ CO

CM CM CM CM CM 

<f O CM 00 CO

i  CM CM *- CM

r*- i  CM 00 ON

oo o    o VD

i  r^ co m <t
PO "^ CO CO CO

T- VD m PO PO
CO CO CO ^ CO 

00 CO CO i  CM

1 1 1 1 1

CO r- CO 00 O

 4- -4- CO i  *-
1 1 1 1 1

ON co m m  r 

1 1 1 1 1

1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1

1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1

i  CM co <t m

vo m co i  r»»

co -4- m VD <f

-4- oo r- r*> ON r-

O ON O O ON ON
CM «  CM CM *- r-

m VD o m o -tf"
vD vD f>» vD r>» OO 
CM CM CM CM CM CM

VD VD r** VO ON

PO CO CM CM CO

-4- CM CM CO in ON

m VD r** VD m -3-

 n oo m >*  r^-

co co <f m m

m VD i  <f ON oo
PO PO "^ *^ "^ *^

ON O m T 

i  VD o m co CM

CM in 00 ON O O

1 1

00 00 O CM ON r-

co <t m m m VD 
i i i i i i

i i i i i 
i i i i i 
i i i i i

i i i i i i 
i i i i i i

vD r*> 00 ON O i 

CO

r~-

m
CM 
CM

oo

m
CM 

00

ON

ON

m

ON

ON

in
1

1 
1

s

CO

1

z
I-l

CM

i

1

1

z
U

^2
w 

o
ON 

1

cx
(U

co 
o

ON

ON
i-l

V-i 
(U

o 
o
0 

CO

<u
CO

39



"O

c1-1 
 u
C 
O

c
 H 

4J

 U
to

HJ

to
3 

 H 

to T3

0 C 4-1

10 4J OO 
QJ C vO 
QJ O   
^ U r-1

QJ 1 C

 t-l 
C! >, 4J 

 H Cfl Cfl

(U CO CD 
In CO 
3 <l) JQ

IB O-

QJ O O 
Q< 0
e o ss 
QJ e u
-u >-i D. 

0) 0)
M 43 Q

O 
to

 H 

t)

QJ 

QJ

r-l

0) 
i-l 
JO
Cfl
H

U 
CO

O

z
1  *

si

<2̂

OQ

O 

H

0

Q

co ON O O ON

ON 00 ON ON 00

,- CO CM »- »-

m m in <t oo
CM CM CM CM CM

O r- ,- ,-,- 
CM CM CM CM CM

(- » O CM V0 CM

^inmmvo

O O ON CM «*

OO OO CM OO OO

i  »- CO OO -4-

m «* oo CM CM

o oo o o 
1 1 1 1 1

\£> CO Is* v  <t

m in <t «tf co 
i i i i i

r- ON v£> v£> 00

OO CM CM CM CM 
1 1 1 1 1

»- 00 v£> v£> ON

oo in o i-^ in

^_ i» T- m co

r^ vo vo in in

»- CM oo <t m

o «* r^ o oo

ON ON ON ON 00

O «* in v£> 00

OO OO OO CO OO 
CM CM CM CM CM

CM vO 00 O O

CM CM CM OO CO 
CM CM CM CM CM

«tf 00 m 1-^ OO

\o in m in vo

1-^ ON ON O « 

CO OO OO ^ ̂

00 O ON ON oo
. . . _»T Ul vT »T

,- t- O -i- T-

o o 
1 1

00 «* CM CM OO

CM CM CM CM CM 
1 1 1 1 1

r-» i  in oo i 

CM OO OO OO «*
i i i i i

oo m r» oo oo

v£> «* CO O 00

vO vO vO vO in

iTnf^t iT> <t <f

vO 1^00 ON O

o o i-^ m vo

ON ON 00 00 00

«* OO CM v£> -vT

CO OO CO CM CM 
CM CM CM CM CM

CM OO *- O O

CO CO OO CO OO 
CM CM CM CM CM

O v£> O CO i-

r^ r^. oo oo oo

m CM o oo «*

oo oo oo CM CM

~- CM CM CO in

CM CM CM CM CM 
1 1 1 1 1

oo m «3~ ON. in

<J* <J* <J* co oo 
i i i i i

v£> 00 -^ CM i-

in in in in «^- 

CM m CM ON ^~
*3" *3" ~*t CO ^

i  CM oo «3- m

oo in r>> oo oo

r^r-r-r-r-

o «* «- o r-

CM ,  ,-,  O 
CM CM CM CM CM

O «  00 O OO

CO CO CM CO OO 
CM CM CM CM CM

v£> m 00 O ON

r-r-r-oor-

00 *- v£> O CM

CM OO OO «* «*

00 i- v£> CO i-

00 ON *- m 00

ooo i- o r-

CM OO CO CO CM
1 1 1 1 1

CM O ON v£> r>>

CO CO CM CM CM 
1 1 1 1 1

1 1 1 1 1

m CM o o o

OO O v£> OO 00

«3- <t oo co CM

v£> l~^ 00 ON O

oo o oo o in

r-» i-^ vo vo in

\o oo m oo i-

o o o o .-
CM CM CM CM CM 

*  OO 00 * - OO

OO CO OO «* <t 
CM CM CM CM CM

«3" ON «^ in v£>

OO 00 ON ON ON

ON r-» r-» co * 

<$ in \o r>» i~^

oo r^ o o oo
ONO.-1-1-

 i- <* v£> O CM

CM CM CM CO CO 

<t *- 00 v£> «3"

CM CM » »-'- 
1 1 1 1 1

oo oo r^- oo oo

CM CM CM CM ~- 

in vO vD vO ON

ON r-» oo CM i 

OO OO OO CO OO 

CM m ON 00 O

CM *- O O r-

r- CM co <t m

i  v  CM vO 00

in in in m in

ON CO *- CM ~- 00

O O O O O ON 
CM CM CM CM CM ~-

CM 00 >* v£><t 00

CM CM CM CM CM CM

O O O O O

00 «* v£> I--O O

in m in m in m

«^- \O ON >^ ON

ON i  oo m r-» i 

CM OO CO OO OO «3- 

CO ,- 00 v£>

i i i i

m oo ON o oo «*

1 1 1 1 1 1

00 ON CM >* v£> O

1 1 1 1 1 1

r- oo m i  \o

CO CM CM CM *- 

CM *- t^- <t O CM

r- r- O O O ON

v£> r>> 00 ON O i 

00

r-

CM 
CM

OO 
CM

r-

CM

>*

vO

CO

v£>

CM 

CM

OO

00

OO

CO

 g

vO

m

S

m
CM

S

ON

i
o
ON
i-l

14

JO 

g

0) 
CO

o
4J 

ON

i  I

14

0) 
JQ 
O 
4J

O

CO 
0)

0) 
4J

40



(X,
CO

TD 
01

4J

O 
U

,0 
CO 
H

CO 
M

cO

01 
i-l
a
o 
a 
o
E
01

£

CM 
 

CO

4J
a
0) 
Q

m oo »  o ON OOOOOOONOO r^vovoinin oo »  ON ON oo oo r^ in oo »  oo in oo CM CM » 

00 O »  CM O OOvOvOvOvO r^vOvOvO<t CO »  ON r^ m <t CM O O O O O ON r^ r^ vO O

»  CM CM CM CM i- *  *  *  *  ,  ,  ,  ,  ,  ,  * OOO OOOOO O O ON ON ON ON * 
CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM *  *  »  »  CM m

I

ON O CM <t vO 00 O CM <t r^ 00 ON *  CM CM OO OO <t <t m CM vO , ON O CM OO <t m VO r^ *  2;
. . . . . . . . . . ..... ..... ..... ...... . h-l

r^OOOOOOOO 00 ON ON ON ON ON ON O O O OOOOO O O «  O *  ,  ,_,  ,  ,  ,_ o S
,  »  ,  ,  ,  ,  ,  ,  ,  »  * , CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM

in ^ ̂  in vo ON CM co CM co ^ r** o oo in r^- r^- r^- oo ON ON i^ co vo r^- ON *r  -^ vo r^- oo 

oococooooo oo^^-vt-vt ^^-ininm ininininm mvovovovo vor^r^r^r^ m
r- r- ,  r- ^- r- r- ,  ^- r- *- r- r- r- r- r- r- t- r- i- r- r- ,  r- r- r- r- r- r- r- r- CM

CM 
CM

r~ ON »  oo <}  voooocM-vt -vj-in-vtoocM cMcM-vtinr^ ON ,  m ON <}  voinininvom r^ ^

ON ON O O O OO^^^ r- ,  r- r- ^- r- ,  r- r- r- r- CM CM CM OO OO CO OO CO CO CO r- S

cM<tmvor^ oo o ,  CM oo <tvor^oooo »- co vo oo CM ino<too,  «d- vo oo,  <t r^ 

co co oo co co co N^* <j* <j* <j* <j* ^ N^* N^* N^* in in in in vo vo r^- r^- r^- oo oo oo oo ON. ON in
ON 

ON

23 
r- o T- oo oo <tmvor~r^ r^ r^ oo oo ON o ^ CM oo m vo oo o CM oo m vo r^ oo ON ^- oo <£

O »  »  «  t- »  »  »- CM CM CM CM CM CM CM CM CO ^ S
I

,  CM CO <t in «d" OO ,  O ON OOOOOOr^OO OOOOONONON OONOOr^vO in<J-COCM ON

r- r- r- r- r- r- r- r- r- O OOOOO OOOOO , O O O O OOOO O 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

oor^vovoin -vt-vtcocMO cM-vfvor^r^ r^voin-vt-vj-  vt-vt-vt-j'co CM ,  o CM in oo »  o
..... ..... ..... ..... ..... ...... .00
O OOOOO OOOOO OOOOO OO OOO O ON

I I I I I I I I l I l I l I l II III I i-l

01 
,0

<t»  oo vo <t oooooooooo oo CM »  oo r^ incMoor^in oo ,  o CJN oo r^voincocMO CM 01
..... ..... ..... ..... ..... ...... . jj

inm-vt-vt^  vJ- <J- <J'<J'<J' -vt-vt-vtcooo OOCOCMCMCM CM CM CM , «  ,  ,  ,  ,  ,  ^- oo ex
01

O
4-)

CJ \O i  r^ <t ,  ON r^ in OO »  ON 00 vO <t i  ON vO in OO t  O ON r^ vO OO ,  O ON r^ <t ON
..... ..... ..... ..... ..... ..... . r^

CM ,  T  o o OONONONON ONOOOOOOOO oor^r^r^r^ r^r^vovovo vovovomin oo ON
^- ,  ,  ,  ,  i  i i

0) 
JO
o 

m oo CM T- ON r^ m <t co CM ,  *- ON co vo <t, OOI^CM o o ON r^ m oo o u
..... ..... ..... ..... ...... . o

vovovovoin tntnintnin inin<t<t<j- <t<tcocooo OOOOCMCMCMCM m o

co 
cu

Z 01 
cMco<tm vOr^oooNO »  CM oo <t m vOr^oooNO *- CM oo <t m vo r^ oo ON o ,  <i w

i  i  1 1  t   i   i  ,  i  ,  CM CMCMCMCMCM CMCMCMCMOOCO W CO

41



3 
C 

 r-i
4J

O 
CO

0)
o
tt) 
0) 
0) 
M 
tn 
4) -0

JO
cd
H

<y
43 
H

C 
O

 H 
U 
«

M 
0) 
CO 

jQ 
O

U-4 
O

JC 
4J
cx <y o

a. 
w
CO

o

OS

CO
Cd 
Q

O
z

H 
U 
O

Q

CM CM T- «  r- vo o o ON oo ONOor^vOvo m <|- <|- co CM ,  ON oo vo vo r^

oo
ON r- «  co <h <h <|- <h <|- <h <|- in in in in in in <h <|- co co CM    o ON oooNoor^r^r^ CM   

. . . . . ..... ..... ..... ..... ...... . o
OO ON ON ON ON ON ON ON ON ON ON ON ON ON ON ON ON ON ON ON ON ON ON ON OO OO OO OO OO OO OO ON

i i

r  CM <h m P-* oo o«  co m vo oo o «  CM <!  <h <o r«« oo oo ON vo «  CM co <h m vo oo ON «  
in in in in in m vo ' o vo vo ' o vo r*^ P*^ P*^ r*^ p*^ P*^ r*» P*^ p*^ p*^ p*^ oo oo oo oo oo oo oo oo r*^

in
ON

ininvO"OP^ oo ON o«  CM comvop^ON *  CM co <h >o VOOOONOCM coin^ooooN o « 
^- r- r- r- r- i- r- CM CM CM CM CM CM CM CM CO CO CO CO CO CO CO CO <T <T <Kh <Kh <T CO

coinp^ooo cM<hvOP^ON ^-cM<tinin invovop^oo ONOT com oo o«  CM <h <h m
p^.r*«.P^.P^OO OOOOOOOOOO ONONONONON ONONONONON ONOOOO O ^- «  «  «  ^- ON

ON

ON 
o «  CM co <r <»  vo r-~ oo oo ON o CM CM CM <h in vo r-^ ON .- co in r>. ON CM <r <o oo o <o

*:

05 
o «  «  CM CM co <h <h <h m mmvO'Op^ P^OOOOOOON o « CM CM co <h m vo P^ oo ON oo *£
.  .  .  « .  ^-^-^-^-^- r- i  r- r- r- ^-^-^-^-^- CMCMCMCSICM CMCMCSICMCMCM «  >-i 

! .  OONOONO OOOOO OOONONON OOOOOOONON ONONOO O

COCMCM.  o oop^in<hco ^-^-ooo ONONOOOOOO OOOOOOOOOOP^ in o
..... ..... ..... ..... ..... ...... . oo

co co co co co co co co co co CM CM CM CM CM CMCMCMCMCM «  .- «- ^- ^- ^- ̂ - ^- ̂ - ^- r- CM ON
rH

0) 
JO

CM o oo vo <h co« ooooo r». vo in <h co CM r- oo r-^ m <h CM «  ON oo P^ in <r co CM o o <u
..... ..... ..... ..... ..... ...... . 4J

OOOOPX-PS»PX- p^.p^.Ps«vO |O vovO'Ovovo vo^ommin inmm<h<h <h<h<h<h<h<h vo ex
0)

o
4J

vo<hcMor-«. mcooONp^ inco^-ooo vo<hcM^-ON r-~in<hco^- ONp^vom<h oo ON 
..... ..... ..... ..... ..... ..... . r^

COCOCOCOCM CM CM CM «  «  ^-^-^-^-O OOOOON ONONONONON OOOOOOOOOO O ON

0) 
JO
o

CO^-^-OON oop^m^tco csi« OONP-* vom<h>d-co cM^-ONr-~in <hcM^-ONOop^ vo 4-) 
..... ..... ..... ..... ..... ...... . o

p^.p»«p^.p^vo vovO'OvO'O vO"O*>oinin inminmin inm<h<h<h <h<h<hcococo in o

cd

z <u 
r- CM co <h in VOP^OOONO r-cMco<hin vor^oooNO t  CM co <h m vor«.oooNO^- <l 4J

«  ^- ^- r- i- r- r- r- r- r- CM CM CM CM CM CM CM CM CM CM CO CO W Cd
& 3

42



 o
CU
d
q
 H

C
0
u

1
 -H

c
 M 

 U 

V 
 U

to

t)

s
to
3 

 M

to 73
r-H CU

O C H-lt-l 
to w m 
Q) C m 
0) O  

tn i 
o i q
 0 XI 0

 r-l 

VJ >

Q) Ctf CU 
>H CO 
3 CU XI

m a
IH d U-l 
0) O O 
fti O
BOX:
 U M (X 

CU CU

 H H 
0 
to

Si

 M 

V o

Q)
tn
t)
IH 
0)

CU 
i-l

H

0,

CO

O

25
~ 
"

PQ
W

25

U

o
fyr

H

O

Q

-0- -0- sfr <J- co

r>. r>. r> r>. r>.

 4- m vo r^ oo

vO vO vO vO vO

ON O T  CM CO

CM CO CO CO CO

00 ON O «  CM

»  CM co m vo

vO vO vD vO vO 

 4- m m vo r^

CO CO CO CO CO

vO vO vD vo vO

CM CM CM CM CM

r^ vo vo m v±

CO CO CO CO CO 

 <f CO CM O ON

vO vO vD vO m 

CM O ON 00 v£>

O O ON ON ON 

co CM T- ON 00

vo vo m m m

vO vO vO vO vO

,  CM co <f m

CO CM CM CM CM

r^r^r-

ON O t  t  CM

voi^r^r-

m vo r^ oo ON

CO CO CO CO CO

co co vt m vo

00 O    CM -4-

r^ oo oo o o
CO CO CO -4- -4-

CM CM CM CM CM

CO CM CM i  i 

co co co co co

m in in m m 

m co CM o ON

ON ON ON ON 00 

r^ m <f co T 

 <f -4- CO CM T 

vO vO vO vO vO

vO r^ 00 ON O

,-,-,- 0 0

r^r-r-i^r-

CO CO CO -^ -^

r-r-r-i-.r-

^- CM <J- m vo
 4- <J- -J- -J- -J-

r^ 00 ON O T-

m r^ oo ON o

O T- CM CO CO

CM CM CM CM CM

o o o o o
co co co co co 

CO CM «  O ON

m m m m v^- 

oo r^ vo m -<f

00 00 00 00 00 

ON 00 f^ in <J-

^- O O ON 00

vo vo vo m m

i  CM co -3- m

O O ON ON ON

r- r- vo vo v£>

m in m m in

r-r-r-r-r-

00 ON O .  CM

 <f <J" m m in

CM CO  <!  in vO

T  CM -4- <f in

00 00 00 00 00

00 00 00 00 ON

CM CM CM CM CM 

ON ON 00 00 00

CM CM CM CM CM

r^ vo vo m -4-

CO CM O O 00

00 00 00 00 P>- 

CM T- ON 00 r^

r^ vo m m -J

m m m m m

vO r^ 00 ON O

00 00 00 00 1*^

vO vO vO vO **O

vO vO vO vO in

r-r-r-i^r-

<j- in m -4- r^

m in m vo m

r^ ON ON ^- CM

in vO vO 00 ON

00 00 00 00 00 

00 ON O T- CM

-3" -3" m m in

ON ON O O O

CM CM CO CO CO

CM CM CM CM CM

CO CM CM .  i 

r^ vo m co CM

m co CM .  o

CO CO CM ,  O

m in m m m

j  CM co <f in

r^vomst st

vD vD vD vD ^O

r>. r>. r>. r>. r>. r>.

00 CO O T- CM -4-

in vO vO vO vO vO

co *^ in vo ^^

^- CM co m vo r^

ON ON ON ON ON ON 

CO m vO P^ ON

m m m m m

,  CM CM CM CO CO

co co co co co co

vO vO vO vO

CM CM CM CM 

O O ON r^ ON 00

-3" -^ co co co co 

.  o oo r^ vo m

oo vo m m co

ON oo r^ vo m -4-

 4- <t -J- -J- <f <J-

vO r»- 00 ON O T-

o
r-

CO

r-

 J-

CM

O

00

m

ON

CM

o
CO 

ON

sfr

co

00

CO

m

CM

i  i
**"

I

0 

0

w

0

ON 
i-l

CU 
XI
e
CU

ex
CU 

0
u

ON

:tober

O

CO 
CU

V-i 
CU

ctf
r*

43



s/ at station 4

 H
0> 
M 
9) 
O

to 
Q)

tn 
Q>

C
 H

s

kl

4J 
<0 
ki 
Q)
»4

E

-u

M 
 H 

O 
10

1 
1

m r-i

<U
r-l

cd

1 X-N

Jj^ ptj |jr t |»4
l^i D O O O 
S H coww <: Q
r j ^>-

PHZ HH *jr~ | ) p^ iv t

CO Q

U 
S
1 4

w

Q

1 /^N

W ff! Cn M
gjDO OO 
S H COWw <: Q

Py 23 H H 

CO Q

W 
S

W

PC; w jG
w PC; PH M
Oi D O O O 
SH COW
w <: Q

(X 23 HH
^2 |  *4 PJ |jr t

cn Q

w

Q

OOOOO OOOOOOOOOO OOOOO OOOOO

mcMONOom ON-^COCMOOCOVOONCOO OOOOONOOO inoo-^inm
CM CM T- r- T- CM CM CM CM r- -3" f> CM CM CM T- T- ,  CM ,  CM T- ,- T- r-

o T  co T  co T  co »  co »  co

o T  CM co ~3" o T  CM co ~3" in vo r~* oo ON in vo r~> oo ON in vo r~> oo ON 
T  r  T  *  T  in in in in in -^ -^ -^ -^ -^ co oo co co co CM CM CM CM CM

o o o o
00 00 00 00

t-j t-j <; co 

o o o o o o o o o o o o o o o o o o o o o o o o o
o T  -j-cocMrocot  I-~.OOT  oo vo~JcocMOr~.cMr~.inco

O T   CO T   CO T   CO T   CO T   CO

-J -J -J ^ *^ CM CM CM CM CM CO CO CO CO CO O O O O O CO CO CO CO CO

o o o
00 00 00

cococMinm ~3" -J ~3" r  co -Jcot  r~.cMcocoomT  COCOCOCM
III Illl T-,-,-11,-,-,   || III)

III III

O r-CO i CO T  CO T  CO i  1 CO

m vo i~- oo ON in vo r~- oo ON o T  CM ro ~J o t  CM co -^ m vo r~. oo ON 
CMCMCMCMCM inininmin cMcMCMcMCMinininu~iin ooooo

ON ON O O 
r*~« r*~« oo oo

>oooooooooocjooooooooooaooooooooooooooopQooooo
OCMCMCMCMCMW'  T  T  T  T  OjOOOOOCOCOCOCOCOWCMCMCMCMCM
23 Q >-J Pn

44



pcS W fj U
W cui fa H-I
CX, S O OO
S H CO W
W  < Q
r i \*^s

i O
H H
OLI Cm
W^ 
Q

W
s

OS W i-J U
W (*! fa H-I
tx, S o O O
S H cow
W < Q
r_| N^X

I O K^N 
feZ HH 
£ H-i ex, fa

co Q

Q

UCtf W
w c*J
ex, a o O O
S3 H co Ww <: Q

-

H H

Ws

w
H

Q

o o o o o o o o o o o o o o o
*  o oo u"i« 

CMCMCMCMOsI*  OOOOCMOslCM<NU~l<J-OOOO<NCM i  T  .  CM CM CM OO CM CM «  «  « 

*  CM on r> vo on »  CM on r> vo on » 

o i- on ^- on

«  CM on r> vo on 

r- on *- on

o o o o o .-
u~ivOr»ooo>OO'  cMon<j-ui
<J-<1'<1-<1'<1-U^CMCMCMCMCMCM

m vo r> oo ON o
.- ̂  »  ̂ - ^- <N

O O O OO O ,- r- T- r- r- r- OOOOOO

o i  CM on -<f m

<N CM CM CM CM CM

o
00 
0>

o
00 
0>

o
00 
'O>

o
00
o>

ZCT>O>O>O>O>O>hJo>O>O>O>O>O>OOOOOOOOOOOOO&jOOOOOO 
G»  » » .  » ,  EsooooooononononoooncscMcMCMcMCMcMWonooonononon 
 -)  -) < co

o o o o o o o o o o o o
oo<x><j-on-<f<j-u-ir>cMr>-<f. 

on CM CM »  i  i 
u~iovou~i"~>onr-»*  voo>oo<£> 
CMCM«  ,  * ,  ononcM*  *    

«  CM on r> vo on «  cMonr-^voon.  csonr-^voon ,  cMonr»voon» cMonr>voon 

o « on ,  on .  on ^-on « on

o i  CM on <f u-i
U~l U~l U~l U~l U~l U~l

on on on on on on
CMCMcMCMcMOnu-|"^U-|U-|u-|U-|
cMCMcMCMcMCMonononononon

T   ^-T   ^-^-CMOOOOOT  

ooooooonononononon

o 
oo 
o>

o 
oo
0>

o
CO 

'0>

CXiOOOOOOCMCMcMCMcMCM CM CM CM CM CM CM

oooooo
vo u-i m on 

I I I I

oooooo
u-i

oooooooooooo oooooo
*  CM on on 

I I I I
vou~i<j-cMr»» ononon* u~i 
,-,-, ,- i i ,  ,_,-,_ i 

i i i i i i i i

i i CM on on CM »  
i i i i i

T  CM on r> vo on *  CM on r> vo on ^-cMonr>voon^-cMonr^voon 

o » on .  on T on » on

u-i u-i u-i u-i in O
o o o o o *-
f-l |H ^- T   ^- ^

o 
oo
0>

O 
oo

!>O>O>O>O>O>O>UOOOOOOZOOOOOOOOOOOOOOOOOOPQOOOOOO 
OcMcMcMcMCMcMW» T T » » .  <;ooooooononononononwcMCMCMCMcMCM
25 Q I J fT.

45



o o **o vo

_.i _.i _.i _ >

.p* LO hO   * O Ui-P~COhO  'OOO~-JO>Ui.p»LOhO   » O VO OO ~J O> Ul   ' O vO OO ^.J O> Ul

_» LO -* .P- LO   ' .p- LO -* 4> LO -* O

ON **"J CjJ t*O  * UJ ON "*"J CjJ ro ~~* ^0 CjJ ON "^J (jO t*O " * ^0 OJ ON "**J OJ t*O ^^ ^C OJ ON "*xi OJ t*O * ^

iii i i i i i
LOhOLOLOLO   'hO~~IN5hON5  'UIOONUIUI"^! UlN5hOUIUlO>^ ONLO OJ 4> 4> OJ

O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O

OO OO OO OO
o o o o

vO OO  * C^ **O OO ^J ON Ul  * C^ vO OO *ssj ON Oi ON Oi £* OJ r*O ^^ C^ ON l*/i «P^ OJ r*O ^^ C^ ON Ui 

^*. (jj   A ^. (jj   * .p*. (jj ^-1 .p*. (jj   ̂ ^. (jj

O>OOOOOON3UI^JVO Ul~JO  *-P>OOON5tsDl-'UiU)UlN5   '   » N5 N5 t>O N5   *   *

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

00 OO OO OO
o o o o

O> C/l -P* (jO ho   * O   * O **O OO ^*J ON Ul   * O VO OO ^| ON Oi O> Ul -P* OJ hO   * O -P* O^ hO -~* O 

4> LO -* 4> LO -» 4> LO -* f* LO   ' 4> LO   ' O

^J OO VO OO O OJ O> ^J O U) ^> O>     ^J Ul VO U) Ul VO Ul O N5 Ul ^J OO OO VO O O N5 Ul -P> Ul

OOOOOOO O O OO O O O O O O OO O O OOOOOOO OOOOO

o

C*]

3:

o w 

HH Z'D

o > w
W W HS

o

w

C3 W

H H 2! f§ 
'-'PC O I

v-^k 1 1

C3 t> W 
W W H S

v-x 1

o

M

w 

o w

v^ 33 O 1

o t> w
O O OG ^

J H ^CJ pO tfl

^ 1

H

or 
I-1 
rt)
I-1
-s4

1 
1

to 
o
M.

^

3
13
to 
^
0)

^1
CD 

M.
a 

CL,

CD 
CO

0

CO

us/ at statioj



W PS fn i  i
Pu » O O O 
SH W W 
W <1 Q 
H ^

£353 H H 
2D )  i P-, tt<
< nJ W^
C/i Q

W

t  i

w

1

W « Cn i-i 
Oi S O O O 
S H C/i W 
W < Q
r . ^x

1 ^ i-U ^N

PH 2 H H
S )  1 PL| [i<

52 j w^
CO Q

w 
£

H

g

1 ^x

W « tt, i-i 
Oi SO OO
SH W3 W 
W < Q
H ^

1 O S^ 
gjZHH
S M Oi tti 
< ,J W ^> 
W3 Q

W
X

w

^

OOOOOOOOOOO OOOOOOOO O O O O O O O O O O O O O O O O OOOOOOOO

CMOOO<y>r^<frCT>in-4-«  O r- <y>vOr-OOvO<frCSI unCMvD<T><tOvO<t<tOOOOOOvDCMC?\vD t  Ov£)CM»  OQOvD

CO<T>VD«  cMoor^vOP">cr>vo r- cMror^vocn<y>vo t  cMcor^vDcoc?\vot  cMoor^voma\vo ^-csionr^vDPOcrivD

cOvtvD »  CO <f v£> i  CO <t v£> »  CO <t vD >  cOvtvD t  CO <t vO

mvor^O'  csico-4-^vor^ unvor--ooc?\O'  CM O'  csico<frmvor^O'  cMcOvtmvof^ mvor^ooc^O'  CM

<t<t<tin'Ainmin'Ain'^> cococ^ocococococo -^--^vt-d'vtvtvt-^cocococococococo <t<t>*<i-<t>d-<t<t

O O O O 
00 QO OO OO

^<t^^r^T^T^r^r^T^T^r^zooco<K<K<K<^<Kco^cc<Kco<K<K<K(M<KO^o^o^o^o^o^o^o^^C)C)C3C)C)CC3C)

S <-! -> < 

OOOOO OOOOOOOO OOOOOOOO O O O O O O O O O O O O O O O O OOOOO

I^CO CMvfr t  T  T  CM CM CMvfr t  CM CO lA r^vDlAcOCOcOvt-^VOCMOOvtCMC^r^vD IT> T  r^ CO CM 
II 1 1 1 1 CM CM r- .  »- CM CM r- rH rH

r^vococjNvo t  cMcor^vorocy>vo »  cMcor^vooo<y»vD ^ cMcor^vocoo\vD'  cMcor^vococy>vo t  CMCOI^VD

O»  OO<fvD t  cOvtvD T  cO-4-vD »  CO -4" vD »  CO -4" vD rH

oo-4-uovor^ iovor^oocy>O'  CM mvor^oocy>o»  CM i/"»vor~-oocy>O'  CMO»  cMco<tiAvor^ o »  CM co <t 
<t<t<t<f<t mmmmmooo CMCMCMCMCMCOCOCO cococompo<t<t-4-cMcMCMcMCMcMCMcM ooooo

O O O O O 
co co oo oo ao

zoooooaj a* QSco<ricofncococococococococooocofn!>-i<f<±<±<f<±

*->&*'£< S 

O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O

vD CM OO CO -^ vD vD m vD «  i  CM r^ O CM CO CO CO CM r- r- <t r^ O\ .- CM CM CM r- <M^ OO CM CM CM O vD «  CM <t 00 00 OO

1 1 1 1

 r- cMcor^vocoo^vvo r- cMcor^v£>cocr>vOt  cMcor^vocoa\vo .  cMoor^vococr>vo  >  cMcor^vDcocrvvD?  CMCO

O r  CO <t vO t  cOvtvD i cO<tvO i  CO <t vO ^-cO<fvD

co<tmvor--ooc?\o o*  cMco<fmvor^O'  cMco<j-mvor^ o^-cMco<tmvor^ cMco-^-invDr^oocjxoT  CM 
cocococopococo<t <t-xt<t<t<t<t<t<tir>mmmLnmmio cocococococococo oooooooo-^-^vt

cy> cy> cy> o 
r»> r-. r^ oo

02 Q  -)

47



^3 C  \ CP t-**i

W vo vo vo vo vo vo vo Z vo vo vo vo vo vo vo O vo vo vo vo vo vo vo <!

00 00 -^J -^J 
O O VO VD

.p--P-.p-.p- OoOoOOOcococococococo ro to to to to to to en Ui en en en en en 
CO to   » o ONen-P-eoto  »OONen.p-eoto  'O ON en .p- CO to   » O ON en .p- Co to   » O

 P- CO     .p- CO     .p- CO   ' -P- CO     O

~-J CO to   » VO CO ON -^J CO to   'VOWON-^JWtO  » VO W ON -^J W to   » VO W ON -^J W to    

III 1 1 1 1 
II III -«-»-« | |    . » » 1 1 1 1 1 1 1 1 
  »   »   '  '.p-VOOOO  'tOONtOJ-.(JlON v/itO W^-^-O> ON J> N3   » to to OJ

ot^^^^^^^k^K^^[^SDj2SSSSSS»tototototototo»

OO 00 OO OO
o o o o

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o 

> i_ i_ 2

OO OO OO OO
o o o o

(jj W (jj W (jj W W to hO to to to to to W OO OJ (jj L*> W W O O O O O O O «P- -P- CO CO CO CO 
ON v/i .p- Co to   ' O ONv/i.p-COto  'OONCn^-Coto  »o ON en ^- Co to   » O     O vo OD -^J ON

OD VO O O CO VO -P- OD   * .p- Cn -^J O CO Cn 00 to .p- -^J -*> -^J to CO 00 VO O CO -^J "^ CO ON ON -^J VO

OOOOOOO OOOOOOOOOOOOOO OOOOOOO OOOOOO

l-l 

O CO

Q > m
W CO H 3
O O O C T3

£2

O CO

H H Z*ti ^j «T* /*~\ 1

"o > m
W CO H 2

O CO

H H Z^

. 1

o > n
W CO H 2

t-i ^3 50 m

H

cr I-1 
(t
M 
VO

1 
1 

<n
0
t-..

a a
(6
^
Ql

n

M.
a

(6 

(a 

o

u.

us, at statioi



 n c_, o z N3rororotoMwwwwwuowooooooo>-i-'-'-'-'-'-'MrorororororoisoO

00 00 >«| >J
o o ^o vo

j>j>^>j>^> o>ONONo>ONo>o>N>N>t\jN>isjroto j>j>j>j>j>j>j> ro N> ro N> ro N> N>

ON Ul -f> LO M ONl_n-f><jON>  »OLON>  *OVOOO-^I ON Ul -f^ W ro   » O   » O \O OO -vl ON Ul

-> & OJ -* J> W -» -p- UO   » -f> 00 -' O

ON -vl W N>   » VOLOON-^IWN>  »vO(jOON-vlWN>  » VO LO ON -^1 CO N>     VO CO ON -^1 LO N>   »

1 1 1 1 
Illll Illll | | -»_ _._» III!

ooooo o o o o o o o o o o o o o o ooooooo ooooooo 

3: > 2 **J

00 OO 00 00
o o o o

OOOOOOOOO O O O O O O O CO CO W UJ W U> W OOOOOOO J> J>

  'OCT>Ulj>WN>  'O   «OvOOO-^IONLnOvOOO-^|ONLn-t>   ' O VO OO -^1 ON Ul OO-^I 

J> U)   ' J^LO  ' J^OJ  ' J> U5   » -t>LO

(SO  »vOWON->JLOhO  » VOLOON-^ILON)  'VOWON-^IWSJ  » VOWON-^ILorO  « VOLO

UJ O f)   » N> O -t> <J3 W ON 00 N> W J> -^J   ' N> N> N>   ' N> UJ J> NJ   ' -»-»-»-. N> O

ooooooooo o o o o o o o o o o o o o o ooooooo oo 

> f-t f-t 2
OOOOOOOOvO^O^^O^O^OVOOOOOOOOOOOOOOOt^OOOOOOOOOOOOOOZOOOOOOOOOOK;

OO 00 00 00 
0 0 O O

oo oo oo uo oo uj oo ooooooOhoNirorotvji^otvj ooooooo ooooo 
ro ro   « » » »   Lnuimmmuimooooooo wwroi^oroNJisj ooooo
  « O VO OO -^1 ON Ui ONUl-f>OON3  'OONU14^U5N5  'O   « O VO OO -^1 O> Ul ONUIJ^LOISS

J> OO   ' *- OO   ' J> W   » J> OO   » J> OO -* O

VO LO O> -^J LO N>     VOLOO^ ^JW^5  'VOLOON-^ILoro  ' VO Lo O> "^J U5 N>   ' VOWON-^IW

OO^OOOO>N)^O 00   ' JMJ1 OO OO O ^J VO OO Ul 00 ON J> to Ul 00 ^O   » ON   »   ' OO Ln Ln 00

OOOOOOO O O O O O O O O O O O O O O OOOOOOO OOOOO

p> 
H

n

C3 W
^ w r> nj ^d M^;
H H Z M3

. T

0 > W 
W W HS
o o o a *o

v-x |

^

M

w

o w 
^ w c^ > *ij ITJ 1-4 2 
HH Z^ 
^CC O I

"S >tt 
W W H S
OO O G ^

M *Ij 5O W

§w

n
S
w 

o w /~v W C^ J>
»xj ITJ M 2 
HH 2*3
^-'PC O 1

/-s H
o > w
W W H S

M TJ 5O W
or M to
>  ' 1

H
u- 
(-* 
0>



« W JO

to
0) 
(U 
IH 
tn 
0)  O

CN

<U
rH
XI 

H

0* »O OO 
S H CO Ww <: Q
r . \^/

I O DC ^ 
PW55 H H 
S i i P-i b-i

W

« W JCJ 
W 05 Cn i-i 
CU &OO O 
S H CO W 
W < Q H '*-'

I O DC/-V
PHIZ HH

oaw jo w en t»n i-i 
PWO o o o
SH CO W
W < Q
r ^ x^x

Z H H 
i-i P-. fc

oooooo oooooooo oooooooooooooooo oooooooo
c*j ^~ ^^ o^ ^^ *^ co c^j ^^ *^~ ^^ \o *^ ^^ ^o *^ ^o ^~ r*** LO LO ^  oo vo o^ *^ ^~ ^3 *    o^ oo r*** 
csi CN CN r- ,  r- r- r- <t on es CN es r-r-r-en en es es es CN T-r- es cs es es es r-r-r-

Or-en<tvo r-en<l-vo i  en <f vo T-en-4-vo r-on<j-vo

T-r-r-csesesi mmininmOoo minminmooOT-*    T-T-T-T-T- r-r-i r-T-esicsicM 
O O O O O O O O O O O ^*~ r  *  v  j  r  v  j  cv| Cvj cvj O O O O O O O O j  *  r  r  v  »  r  r 

OOO O 
00 00 00 00 ON******ON'*'*****ON************'***ON*'******
      ^        rH

esicMCMcsiesiestDr  r  T  r  T  T  r  « oooooooooenonononenonenenoesicMesiesiescMesicM 

OOO OOOOOOOO OOOOOOOOOOOOOOOO OOOOOOOOOO

en C*J r~^ T  T  C^J T  T  T  ^  »"  T  T""

on ^ **o ^  en ^ **o *^ en ^ ^o ^  on ^ **o t  on ^ \o 

OOO O
oo oo oo oo (^   (^        (^                (^         *
,_).. .,_i.. ......, (................, |.. ........

noooopSr  i  »  i  r  i  T  i  oS(Ncsi(N(>iescsi(>iesionenonrnonenenen>-i<}'<}'<}'<}'<}'<}'<}'<}'^ON
WlNlNeS^T-^^T-T-T-T-r-P^OOOOOOOOCNCNlCNCNCNlCNCNCN^r-r-T-r-r-r-r-r-CNjCNl 

f*4 J* < "£

OOOOOOOO OOOOOOOO OOOOOOOOOOOOOOOO OOOOO

III r-llll ,  ,_,  I I I Illll II

r- en <t vo r- en <t vo *  en -4- vo *  en <f vo

o
00 1 ON

o 
oo

' ON

t>ONONCJ\ONONCT\Cy\ONOONONONONONONONONSOOOOOOOOOOOOOOOO»  r  r  »  r  »  »  »  PQOOOOO
Oe^csiNcvic^csi(N(>JWT-T-T-r-r-r-T-T-<3ooooooooonrnenononenononWcNcNicNcNicN
Z Q *~3 to

50



C-. O 25 O

O VO VO VO

COCOCOCOCOCOCOUiUiUlUiUiUiUl OOOOOOO OOOOOOO ui Ui -P> -P> -f> -P> -p- 
ON Ul -P> CO ro   'OOO^JONUi.p-CON> ON Ul -f> CO ro   * O ON Ul -f> CO ro   ' O   » O VO OO ^J ON Ul

.p- CO   ' .p- CO   » .p- CO   ' .p- CO   ' .p- CO   * O

VO CO ON ^J CO hO   l VO CO ON ^J CO rO   fc VO CO ON ^J CO rO   * VO CO ON ^«J CO rO   ̂ VO CO ON ^*J CO rO   fc 

III 1 1 1 1

 P-  'COVOOOON5 ONN)CO^>Ui ON ^>   ' ^> Ul Ul ON OOONrohOCOCOCO Ul Ul -f>   ' N5 OO ON

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

OO OO OO OO
o o o o

OOOOOOO J>^>-f>^>-f>-f>-f>|  'MOOOOO UiUiUiUl.p>.p>.p> COCOCOCOCOCOCO 
ON Ul -f> CO hO   » O ONUi-f>COhO|  'OMOVOOO^JONUl CO hO   * O VO OO ^J ON Ul -P> CO ho   » O

-P- CO   ' -P- CO   ' J> CO 1  » .p- CO   » ^> CO   » O

VO CO ON ^J CO S3   » VOCOON^JCONJI  'VOCOON^JCONJ  ' VO CO ON ^J CO N5   » VO CO ON ^J CO N5   » 

  .   >   i   ' KJ N5   >   ' M M N5     III) Illll

O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O

OO OO OO OO
o o o o

UlUl-P-.f>-J>-J>-P- COCOCOCOCOCOCOrohOrOhON>N>K> UlUl.f>.P>.p>.P>.J> UlUl^>-f>J>^>J> 
  ' O VO OO ^-J ON Ul ONUi-P-COhO  »OONUi-f>COro  » o   » O VO OO ^J ON Ui   » O VO OO ^J ON Ul

J>CO  » ^> CO   » ^> CO   ' -f> CO   ' ^> CO     O

VO CO ON ^J CO N5   » VOCOON^JCONJ  'VOCOON^JCOhO  » VO CO ON ^J CO N5   » VO CO ON ^J CO N)   »

OOOOOOO OOOOOOOOOOOOOO OOOOOOO OOOOOOO

3 
M

O en 
^mrfc
H HZ ^ 
^ EC O 1

CJ |> M 
M CO H 3
O O O G ^3

>->^iya m

w

I-H

3 
M

D CO

H H S3 ^ 
^ EC O 1

^ H 
0 > M 
W CO H 3 
O O O G T3

v^ |

M

o w
,-vMr > "TJ i-o M 2 
H H S3 *T3

1 -I

D J> PI 
M CO H 3

i  i "rl ?d PI

0*

M
<\>
ro 
ro

1 
1

CO
o

3 'o 
<B
t-1

rt 
c 
^ 
fl»

M.
a
0-

(D 

0)

o

en

ius, at static

a
t-l



I ^-N

OS W nJ U 
W Od ft, 1-4
O< 3 O O C5 
S H cn ww <: Q
r . >^./

a> 
o
CO
a> 
a>
LI 
Cn
a> o

cn 
CM

w
M
H

w
a
Q

I '-N

os w J u 
w os ft, 1-4

O O C5
cn w

W < QH ^

w
H 
<S 
Q

W OS ft, M 
0< 3 O O C5 
X H cn w 
W<! Q 
H ^

I C5 33 '-N
fx, S5H H
£ H-4 P-l Cxj<J _q w v-' 
co Q

ooo oooo oooooooo oooo

CM r- r- CO CM CM r- -4- CO CM CM CO cn CM CM COCMCMCM

CM CO vO r  CM cn vO «  CMCOvO«  CMcnvO «  CM cn vO

O ^- ^- T- T- r-

vO r^ OO O «  CM PO
«  T  T  (T) OO (T) (T)
OOO OOOO

o «  CM cn in vo r^- oo o r- CM en
cncnoocn.  « .  .  CMCMCMCM
CMCMCMCMOOOO encncncn

o 
oo

o
00

o
00

o 
oo

CMCMCM;D.  ,  « , 

oo oooo oooooooo ooooo
«  i  <f CO CM CM CM ^O CO O «  00 -vf CM (T.

I CM r- r- r- CM r- r- r- CM

cn vo «  CM en vo r- CM en vo «  CM en vo «  CM en vo ̂ ~
O rH ,- ^- ^- ^

cMcn cMcn<fin -^finvor^-o.  CMCO
cncn inmmin .  ,  «  ^-mmmm
min oooooooo cncncncnoooo
^- ^- OOOO ,-,-«-,-<--,-,-,-

«  «  »  r- o

o
00
as

o
00
as

o
00' as

o
00
as

PQ t  »  QC£ cn cn cn cn p£ cn co cn cn cn cn cn cn 
WCMCM<!«--« « « O<OOOOCM<MCMCM
fa s <:

ooooo oooo oooooooo oo
cn CM CM 

I I I
cn CM CM <f <f m <f
*  r  r  I I I I

r  CM cn r^- vo « cMcnvo » cMcnvo«  cMcnvo « CM
O r- r- r- ,-

O r- CM CO <f O r- CM CO 
OOOOO «- r- T- r-
cncncocncn

mininmcMCMcMCM cocn
inm

o
oo1 as

o 
oo

OCMcMcMCMcMW«  r  r  r  <JoooocncncncncdCMcM 
Z Q  -» tn

52



I
pi
W
Oi S O O O
S H en W
W <! Q

P* 3 O O O
S H enw
W < Q 
H ^

I /-v
pi Cd J C_>
Cd 1*5 PL, M
o< a o o e>
S H en w
w <j Q
H ^

a
M
H

oooooo ooo oooooooo
vo,  oomcM. 
CM CM r- T- «- r- <!  OO CM CM CM i  r- r- <J" CO CO CM CM CM i  ^~

en r~ so en CTI so T  

O «- en <fr so T- en «* so  - en «tf so

CM en <t m so r^ 
m m m m in m 
en en en en en en

enenenenenenenencNCMcMCMcMenenen 
cNCMcNCMcMCNcNCNenenenenenenenen

enenencnenenenen
CMCNCNCNCMCNCNCN

o
00

O 
00

o 
oo

SOOOOOOOOCNCMcMCMcMCMcMCMQCMeMCMCMCMCMCMcM

ooooooooooo

en CN i  «  «  « en CM CM »  T  «  i 
e> oo 
CM CM

i cMenr^soeneriso « cMenr^soene>so« cMenr^soeneyiso i CM 
en<j-so i en<fso *  en <t so »  en <f so

mmmenenenenenenenen >  ^ >  .  >  CMCMCMOOOOOOOO mm 
sososOsosOsovOso<t<t<f<J'<J'<l-<t<J' enen

O 
oo

o
00

o 
oo

QHOOOCMCMCMCMCMCMCMCM CMCMCMCMCMCMCMCMS«-«-

oooooooooooooooo oo o o o o o 

i  CM <J- oor^soenen

«  en <t so «  en <t so

m so r^ oo CTI 

cMcsicMCMcMCMcMCM inminmin

o 
oo

o 
oo

o 
oo

<jooooooooenenenenenenenen
OS en en en en en 
o< o o o o o

53



Table 25 .--Average soil moisture, in percent of total volume, at station 1

DATE

SEP 1978
27 ...
27...
27...
27...
27...
27...
27...
27...
27...
27...
27...
27...
27...
27...
27...

NOV 1978
02...
02...
02...
02...
02...
02...
02...
02...
02...
02...
02...
02...
02...
02...
02...
16...
16...
16...
16...
16...
16...
16...
16...
16...
16...
16...
16...
16...
16...
16...

DEC 1978
12...
12...
12...
12...
12...

SAM 
PLING
DEPTH
(FT)

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0
6.5
7.0
7.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0
6.5
7.0
7.5
0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0
6.5
7.0
7.5

0.5
1 .0
1 .5
2.0
2.5

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 
OF

TOTAL
VOLUME

14.8
16.4
16.8
16.1
16.5
17.1
17.5
17.0
16.5
15.6
15.1
15.9
16.0
15.1
14.4

14.1
15.6
16.4
16.2
15.9
16.7
17.5
16.8
16.4
15.6
15.0
15.6
15.7
15.0
14.3
17.2
16.3
16.5
15.9
15.9
16.8
17.2
16.8
16.2
15.7
15.3
15.6
15.9
15.0
14.7

17.4
16.2
16.2
15.6
15.9

DATE

DEC 1978
12...
12...
12...
12...
12...
12...
12...
12...
12...
12...

JAN 1979
11 ...
11 ...
11 ...
11 ...
11 ...
11 ...
11 ...
11 ...
11 ...
11 ...
11 ...
11 ...
11 ...
30...
30...
30...
30...
30...
30...
30...
30...
30...
30...
30...
30...
30...
30...
30...

FEB 1979
08...
08...
08...
08...
08...
08...
08...
08...
08...
08...
08...
08...

SAM 
PLING
DEPTH
(FT)

3.0
3.5
4.0
4.5
5.0
5.5
6.0
6.5
7.0
7.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.5
5.5
6.0
6.5
7.0
7.5
0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0
6.5
7.0
7.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 

OF
TOTAL
VOLUME

16.3
16.5
16.1
15.6
15.4
14.7
15.1
15.3
15.0
13.8

17.5
16.4
16.3
15.6
15.6
16.5
16.8
15.9
14.8
15.4
15.4
14.6
13.8
17.2
16.7
16.2
15.4
15.7
16.3
16.8
16.2
15.9
15.0
14.7
15.3
15.4
14.6
13.8

17.7
16.7
16.5
15.8
15.8
16.2
17.0
15.9
15.4
15.5
14.7
15.3

DATE

FEB 1979
08...
08...
08...
20...
20...
20...
20...
20...
20...
20...
20...
20...
20...
20...
20...
20...
20...
20...

MAR 1979
15...
15...
15...
15...
15...
15...
15...
15...
15...
15...
15...
15...
15...
15...
15...
26...
26...
26...
26...
26...
26...
26...
26...
26...
26...
26...
26...
26...

APR 1979
05...
05...
05...
05...

SAM 
PLING
DEPTH
(FT)

6.5
7.0
7.5
0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0
6.5
7.0
7.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0
6.5
7.0
7.5
0.5
1 .0
1 .5
2.0
3.0
4.0
4.5
5.0
5.5
6.0
6.5
7.0
7.5

0.5
1 .0
2.0
2.5

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 
OF

TOTAL
VOLUME

15.6
15.1
16.6
18.7
17.5
16.6
16.0
16.0
16.4
17.1
16.8
16.2
15.7
14.9
15.6
15.7
15.2
14.5

20.1
18.9
18.6
17.7
17.9
18.4
18.6
18.6
18.1
17.5
17.4
18.1
17.9
16.8
16.1
24.9
24.4
21 .9
20.1
17.3
17.7
17.4
17.1
16.3
17.1
17.1
16.7
16.2

23.1
20.8
18.7
18.6
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Table 25. --Average soil moisture, in percent of total volume, at station 1--Continued

DATE

APR 1979
05...
05...
05...
05...
05...
05...
05...
05...
05...
05...
26...
26...
26...
26...
26...
26...
26...
26...
26...
26...
26...
26...
26...
26...
26...

MAY 1979
11 ...
11 ...
11 ...
11 ...
11 ...
11 ...
11 ...
11 ...
11 ...
11 ...
11 ...
11 ...
11 ...
11 ...
11 ...
17...
17...
17...
17...
17...
17...
17...
17...
17...
17...
17...

SAM 
PLING
DEPTH
(FT)

3.0
3.5
4.0
4.5
5.0
5.5
6.0
6.5
7.0
7.5
0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0
6.5
7.0
7.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0
6.5
7.0
7.5
0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 
OF
TOTAL
VOLUME

18.6
18.6
18.3
17.4
16.5
16.5
16.5
17.2
17.1
15.7
23.7
24.0
22.3
19.5
17.7
17.0
17.7
17.1
17.1
16.7
15.6
16.8
16.5
16.5
15.6

21 .8
23.9
22.2
19.8
18.1
17.7
18.4
18.2
17.7
17.4
16.8
17.4
17.1
17.0
16.2
19.6
22.0
21 .0
17.5
17.7
17.1
17.6
17.4
17.2
16.8
15.9

DATE

MAY 1979
17...
17...
17...
17...
22...
22...
22...
22...
22...
22...
22...
22...
22...
22...
22...
22...
22...
22...
22...

JUN 1979
07...
07...
07...
07.. .
07...
07...
07...
07...
07...
07...
07...
07...
07...
07...
07...
29...
29...
29...
29...
29...
29...
29...
29...
29...
29...
29...
29...
29...
29...
29...

JUL 1979
10...

SAM 
PLING
DEPTH
(FT)

6.0
6.5
7.0
7.5
0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0
6.5
7.0
7.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0
6.5
7.0
7.5
0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0
6.5
7.0
7.5

0.5

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 

OF
TOTAL
VOLUME

16.3
16.8
16.3
15.5
17.4
23.2
22.7
17.4
17.7
17.2
17.7
17.5
17.3
16.8
16.0
16.8
17.1
16.4
15.6

16.2
18.3
18.8
17.6
17.1
16.8
17.4
17.0
16.8
16.4
15.6
16.8
16.5
15.9
15.2
15.0
17.6
17.9
16.9
16.7
16.5
16.5
16.6
16.3
15.7
15.3
15.9
15.7
15.0
14.4

13.8

DATE

JUL 1979
10...
10...
10...
10...
10...
10...
10...
10...
10...
10...
10...
10...
10...
10...
25...
25...
25...
25...
25...
25...
25...
25...
25...
25...
25...
25...
25...
25...
25...

AUG 1979
22...
22...
22...
22...
22...
22...
22...

OCT 1979
24...
24...
24...
24...
24...
24...
24...
24...

NOV 1979
30...
30...
30...
30...
30...

SAM 
PLING
DEPTH
(FT)

1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0
6.5
7.0
7.5
0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0
6.5
7.0
7.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0

0.5
1 .0
1 .5
2.0
2.5

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 
OF

TOTAL
VOLUME

16.1
16.3
15.9
16.0
16.1
17.1
16.8
16.8
16.5
15.7
16.2
16.2
15.6
15.0
13.6
15.8
15.9
15.7
15.9
16.6
16.8
16.8
16.8
15.9
16.1
16.7
16.4
15.6
14.8

12.8
15.7
15.9
15.5
15.4
15.9
16.7

14.4
15.6
15.5
14.9
15.3
16.0
16.4
16.4

15.0
15.6
15.2
14.7
15.3
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Table 25 .--Average soil moisture, in percent of total volume, at station 1--Continued

DATE

NOV 1979
30...
30...
30...

DEC 1979
21 ...
21 ...
21 ...
21 ...
21 ...
21 ...
21...
21...

JAN 1980
29...
29...
29...
29...
29...
29...
29...
29...

FEE 1980
22...
22...
22...
22...
22...
22...
22...
22...

MAR 1980
12...
12...
12...
12...
12...

SAM 
PLING
DEPTH
(FT)

3.0
3.5
4.0

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0

.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0

0.5
1 .0
1 .5
2.0
2.5

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 

OF
TOTAL
VOLUME

15.8
16.2
16.2

15.0
15.6
15.2
14.5
15.1
15.8
16.2
16.1

16.8
15.6
15.3
14.6
15.6
15.5
15.8
16.1

17.6
15.8
15.1
14.8
15,3
15.7
16.2
16.1

21 .3
18.9
17.7
16.8
16.8

DATE

MAR 1980
12...
12...
12...

APR 1980
04...
04...
04...
04...
04...
04...
04...
04...
25...
25...
25...
25...
25...
25...
25...
25...

MAY 1980
16...
16...
16...
16...
16...
16...
16...
16...
27...
27...
27...
27...
27...
27...
27...

SAM 
PLING
DEPTH
(FT)

3.0
3.5
4.0

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
0.5
1 .0
1 .5
2.0
2.5
3.0
3.5

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 

OF
TOTAL
VOLUME

16.8
17.2
17.6

21 .7
19.8
17.4
16.1
16.2
16.5
16.7
16.5
20.0
19.4
17.4
16.0
16.1
16.3
16.8
16.5

17.0
17.7
16.2
15.7
16.0
16.4
16.6
16.6
16.7
16.8
15.4
15.3
15.6
16.0
16.6

DATE

MAY 1980
27...

JUN 1980
19...
19...
19...
19...
19...
19...
19...
19...

JUL 1980
09...
09...
09...
09...
09...
09...
09...
09...
31 ...
31 ...
31 ...
31 ...
31 ...
31 ...
31 ...

AUG 1980
19...
19...
19...
19...
19...
19...
19...
19...

SAM 
PLING
DEPTH
(FT)

4.0

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
0.5
1 .0
1 .5
2.0
2.5
3.0
3.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 

OF
TOTAL
VOLUME

16.5

20.1
21 .3
18.3
15.6
15.6
16.2
16.6
16.5

15.5
16.8
16.1
15.3
15.5
16.2
16.7
16.7
14.7
15.6
15.2
15.0
15.3
16.0
16.4

14.6
15.3
15.2
15.0
15.2
15.9
16.0
16.2
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Table 26. --Average soil moisture, in percent of total volume, at station 4

DATE

MAY 1979
16...
16...
16...
16...
16...
16...
16...
22...
22...
22...
22...
22...
22...
22...
22...

JUN 1979
07...
07...
07...
07...
07...
07...
07...

JUL 1979
13...
13...
13...
13...
13...
13...
13...

OCT 1979
24...
24...
24...
24...
24...
24...
24...

NOV 1979
28...
28...
28...
28...
28...
28...
28...

SAM 
PLING
DEPTH
(FT)

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 

OF
TOTAL
VOLUME

22.3
24.0
24.4
26.0
26.0
26.0
27.7
22.2
24.5
24.8
26.8
26.5
26.6
28.2
29.4

22.5
23.0
23.4
25.4
24.9
25.3
26.9

16.5
18.5
19.3
20.9
21 .5
23.3
25.3

15.3
16.3
16.1
17.0
17.5
19.6
21 .7

17.1
16.4
16.2
17.0
17.6
19.7
21 .8

DATE

DEC 1979
18...
18...
18...
18...
18...
18...
18...

JAN 1980
30...
30...
30...
30...
30...
30...
30...

FEE 1980
20...
20...
20...
20...
20...
20...
20...

MAR 1980
12...
12...
12.. .
12...
12...
12...
12...

APR 1980
02...
02...
02...
02...
02...
02...
02...
24...
24...
24...
24...
24...
24...
24...

SAM 
PLING
DEPTH
(FT)

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
0.5
1 .0
1 .5
2.0
2.5
3.0
3.5

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 

OF
TOTAL
VOLUME

20.2
15.2
15.1
18.7
20.7
23.0
24.4

16.0
16.3
18.4
19.7
24.1
25.0
23.0

19.7
16.6
16.4
17.4
18.0
20.4
22.2

27.5
22.0
16.7
17.6
18.0
19.7
21 .8

23.5
22.7
19.4
16.9
17.0
16.3
16.0
22.6
22.1
20.2
19.4
18.7
20.4
22.1

DATE

MAY 1980
16...
16...
16...
16...
16...
16...
16. ..
27...
27...
27...
27...
27...
27...

JUN 1980
19...
19...
19...
19...
19...
19...

JUL 1980
09...
09...
09...
09...
09...
09...
09...
30...
30...
30...
30...
30...
30...

AUG 1980
20...
20...
20...
20...
20...
20...

SEP 1980
30...
30...
30...
30...
30...
30...

SAM 
PLING
DEPTH
(FT)

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
0.5
1 .0
1 .5
2.0
2.5
3.0

0.5
1 .0
1 .5
2.0
2.5
3.0

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
0.5
1 .0
1 .5
2.0
2.5
3.0

0.5
1 .0
1 .5
2.0
2.5
3.0

0.5
1 .0
1 .5
2.0
2.5
3.0

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 
OF

TOTAL
VOLUME

20.2
20.4
19.4
19.1
18.6
20.4
22.0
19.4
19.4
18.7
18.9
18.6
20.6

22.7
20.6
18.8
19.2
18.7
20.6

16.8
17.5
17.6
17.7
18.2
20.3
22.0
15.7
16.4
16.4
17.2
18.1
20.2

14.6
15.7
15.6
16.4
17.1
19.4

14.4
15.4
15.4
16.2
16.8
18.7
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Table 28.--Average soil moisture, in percent of total voJume, at station 7

DATE

MAY 1979
17...
17...
17...
17...
17...
17...
17...
17...
17...
23...
23...
23...
23...
23...
23...
23...
23...
23...

JUN 1979
07...
07...
07...
07...
07...
07...
07...
07...
07...

JUL 1979
11 ...
11 ...
11 ...
11 ...
11 ...
11 ...
11 ...
11 ...
11 ...

OCT 1979
24...
24...
24...
24...
24...
24...
24...
24...
24...

NOV 1979
27...
27...
27...
27...

SAM 
PLING
DEPTH
(FT)

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5

0.5
1 .0
1 .5
2.0

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 

OF
TOTAL
VOLUME

18.2
20.0
21 .1
21 .8
22.3
23.2
23.1
21 .4
21 .4
17.2
19.9
21 .2
21 .9
22.8
23.5
23.5
21 .5
21 .5

16.0
18.2
19.9
20.9
22.2
22.8
22.7
21 .0
21 .0

13.0
15.0
16.8
18.8
20.7
22.7
23.4
21 .8
21 .9

11 .8
13.1
14.1
15.1
16.9
18.9
21 .0
19.8
20.2

11 .5
12.1
12.7
13.5

DATE

NOV 1979
27...
27...
27...
27...
27...

DEC 1979
19...
19...
19...
19...
19...
19...
19...
19...
19...

JAN 1980
31...
31...
31...
31...
31...
31...
31 ...
31 ...
31 ...

FEE 1980
20...
20...
20...
20...
20...
20...
20...
20...
20...

MAR 1980
11 ...
11 ...
11 ...
11 ...
11 ...
11 ...
11 ...
11 ...
11 ...

APR 1980
24...
24...
24...
24...
24...
24...
24...

SAM 
PLING
DEPTH
(FT)

2.5
3.0
3.5
4.0
4.5

.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0
4.5

0.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0
4.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 
OF

TOTAL
VOLUME

14.5
16.4
17.6
16.7
17.4

17.7
12.4
13.5
14.1
15.8
19.2
21.7
22.0
23.4

18.9
14.8
15.7
16.3
16.6
20.0
21 .3
23.3
20.1

17.0
13.7
14.3
15.5
17.4
19.8
18.6
19.6
19.9

24.1
19.9
16.8
17.0
16.9
19.5
22.9
24.7
23.3

18.1
18.4
17.5
16.6
17.8
20.1
21 .1

DATE

APR 1980
24...
24...

MAY 1980
14...
14...
14...
14...
14...
14...
14...
14...
29...
29...
29...
29...
29...
29...
29...
29...

JUN 1980
19...
19...
19...
19...
19...
19...
19...
19...

JUL 1980
09...
09...
09...
09...
09...
09...
09...
09...
30...
30...
30...
30...
30...
30...
30...
30...

AUG 1980
20...
20...
20...
20...
20...
20...
20...
20...

SAM 
PLING
DEPTH
(FT)

4.0
4.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 
OF

TOTAL
VOLUME

19.7
20.2

15.6
16.6
17.1
16.3
17.9
20.1
21 .2
19.7
15.2
15.4
16.1
16.0
17.6
19.8
18.4
19.5

16.5
16.3
16.6
16.4
20.0
20.0
20.9
19.4

12.7
14.2
15.6
16.1
17.5
19.8
21 .0
19.6
11 .5
13.3
14.6
15.9
17.5
19.8
20.4
19.6

12.0
13.0
14.1
15.1
16.8
18.8
20.2
19.3

59



Table 29.--Average soil moisture, in percent of total volume, at station

DATE

MAY 1979
18...
18...
18...
18...
18...
18...
18...
18...
18...
18...
23...
23...
23...
23...
23...
23...
23...
23...
23...
23...
23...

JUN 1979
07...
07...
07...
07...
07...
07...
07...
07...
07...
07...
07...
29...
29...
29...
29...
29...
29...
29...
29...
29...
29...
29...

JUL 1979
13...
13...
13...
13...
13...
13...
13...
13...
13...
13...
24...
24...

SAM 
PLING 
DEPTH 
(FT)

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
0.5
1 .0

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 

OF 
TOTAL 
VOLUME

23.7
24.3
24.0
23.9
23.0
23.3
23.2
22.3
22.8
22.1
22.0
24.0
24.5
23.4
22.9
22.5
22.5
22.2
21 .9
21 .9
22.5

20.7
22.2
23.0
22.3
22.2
22.1
22.1
22.2
21 .8
21 .9
22.2
16.7
18.7
21 .2
20.7
21 .5
22.1
22.5
22.6
22.2
22.4
23.1

15.6
17.4
18.5
18.4
19.3
20.8
21 .8
22.0
22.0
22.5
15.3
16.8

DATE

JUL 1979
24...
24...
24...
24...
24...
24...
24...
24...
24...

AUG 1979
09...
09...
09...
09...
09...
09...
09...
09...
09...
09...
09...
23...
23...
23...
23...
23...
23...
23...
23...
23...
23...

OCT 1979
10...
10. ..
10...
10...
10...
10...
10...
10...
10...
10...
10...
25...
25...
25...
25...
25...
25...
25...
25...
25...
25...
25...

NOV 1979
27...
27...

SAM 
PLING 
DEPTH 
(FT)

1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5

0.5
1 .0

AVERAGE 
SOIL 
MOIS 
TURE 

PERCENT 
OF 

TOTAL 
VOLUME

17.4
17.6
18.3
19.7
21 .2
21 .5
21 .6
21 .3
22.5

15.1
16.5
17.1
17.1
17.8
18.9
20.1
21 .0
21 .1
21 .6
22.1
15.3
16.6
17.0
17.3
17.8
18.9
19.8
21 .0
21 .0
21 .6

14.4
15.9
16.2
16.6
16.9
17.4
18.9
20.1
20.6
20.9
21 .4
14.8
16.1
16.5
16.6
17.0
17.5
18.9
21 .3
21 .8
22.0
22.8

15.6
15.9

DATE

NOV 1979
27...
27...
27...
27...
27...
27...
27...
27...
27...

DEC 1979
19...
19...
19...
19...
19...
19...
19...
19...
19...
19...

JAN 1980
31 ...
31 ...
31 ...
31 ...
31 ...
31 ...
31 ...
31 ...
31 ...
31 ...
31 ...

FEE 1980
22...
22...
22...
22...
22...
22...
22. ..
22...
22...
22...
22...

MAR 1980
11 ...
11 ...
11 ...
11 ...
11 ...
11 ...
11 ...
11 ...
11 ...
11 ...
11 ...

SAM 
PLING 
DEPTH 
(FT)

1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 

OF 
TOTAL 

VOLUME

16.3
16.5
16.6
15.6
18.5
19.3
19.9
20.4
20.8

20.3
16.5
16.8
15.9
15.4
16.8
17.4
18.1
20.6
20.3

21 .5
18.7
17.7
18.9
18.2
17.4
17.1
15.9
16.2
17.6
17.5

18.9
16.2
16.6
16.9
17.0
17.4
18.7
19.7
19.8
20.6
21 .0

22.7
16.8
16.5
16.8
16.9
17.4
18.6
19.6
19.9
20.4
21 .0

60



Table 29 .--Average soil moisture, in percent of total volume, at station ^ Continued

DATE

APR 1980
03...
03...
03...
03...
03...
03...
03...
03...
03...
03...
03...
23...
23...
23...
23...
23...
23...
23...
23...
23...
23...
23...

MAY 1980
14...
14...
14...
14...
14...
14...
14...

SAM 
PLING 
DEPTH 
(FT)

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 

OF 
TOTAL 
VOLUME

23.9
20.1
17.2
16.8
17.1
17.3
18.9
19.4
19.8
20.7
20.7
21 .3
19.8
17.5
17.1
17.3
17.8
19.1
19.8
20.2
20.7
21 .3

18.0
17.6
17.3
17.1
17.2
17.9
19.1

DATE

MAY 1980
14...
14...
14...
14...
28...
28 . .' .
28...
28...
28...
28...
28...
28...
28...
28...
28...

JUN 1980
18...
18...
18...
18...
18...
18...
18...
18...
18...
18...

JUL 1980
08...
08...
08...

SAM 
PLING 
DEPTH 
(FT)

4.0
4.5
5.0
5.5
0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0

0.5
1 .0
1 .5

AVERAGE 
SOIL 
MOIS 
TURE 

PERCENT 
OF 

TOTAL 
VOLUME

19.9
20.5
20.7
21 .3
17.0
17.1
16.9
16.7
17.2
17.8
19.2
20.4
20.3
20.7
21 .7

17.3
17.3
17.3
17.3
17.4
18.2
19.3
19.8
20.9
21 .0

15.2
15.6
16.4

DATE

JUL 1980
08...
08...
08...
08...
08...
08...
08...
08...
29...
29...
29...
29...
29 ...
29...
29...
29...
29...
29...

AUG 1980
20...
20...
20...
20...
20...
20...
20...
20...
20...
20...

SAM 
PLING 
DEPTH 
(FT)

2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 

OF 
TOTAL 
VOLUME

16.5
17.3
18.0
19.1
20.2
19.7
21 .0
22.2
14.4
15.5
16.2
16.2
16.5
16.8
18.3
19.4
19.9
20.5

14.1
15.3
15.9
15.9
16.1
16.3
17.6
18.9
19.5
20.1

61



Table 30.--Average soil moisture, in percent of total volume, at station 9

DATE

JUN 1979
27 ...
27...
27...

JUL 1979
12...
12...
12...

OCT 1979
25...
25...
25...
25...

NOV 1979
29...
29...
29...

DEC 1979
19...
19...

SAM 
PLING
DEPTH
(FT)

0.5
1 .0
1 .5

0.5
1 .0
1 .5

0.5
1 .0
1 .5
2.0

0.5
1 .0
1 .5

0.5
1 .0

AVERAGE
son,
MOIS 
TURE 
PERCENT 

OF
TOTAL
VOLUME

15.4
17.2
18.8

13.7
15.4
16.6

13.3
14.1
14.5
17.7

15.1
14.1
14.5

20.5
15.2

DATE

DEC 1979
19...

JAN 1980
31 ...
31 ...
31 ...

FEE 1980
21 ...
21 ...
21 ...

MAR 1980
12...
12...
12...

APR 1980
03...
03...
03...
23...
23...
23...

SAM 
PLING
DEPTH
(FT)

1 .5

0.5
1 .0
1 .5

0.5
1 .0
1 .5

.5
1.0
1.5

.5
1.0
1.5
0.5
1 .0
1 .5

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 

OF
TOTAL
VOLUME

15.1

21 .3
19.9
20.1

21 .0
15.8
15.3

25.2
20.8
14.7

27.7
26.4
25.5
25.5
25.8
26.0

DATE

MAY 1980
14...
14...
14...
28...
28...
28...

JUN 1980
18...
18...
18...

JUL 1980
08...
08...
08...
29...
29...
29...

AUG 1980
21 ...
21 ...
21 ...

SAM 
PLING
DEPTH
(FT)

0.5
1 .0
1 .5
0.5
1 .0
1 .5

0.5
1 .0
1 .5

0.5
1 .0
1 .5
0.5
1 .0
1 .5

0.5
1 .0
1 .5

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 

OF
TOTAL

VOLUME

20.4
21 .5
22.5
18.7
18.9
20.4

20.0
19.5
20.0

14.4
15.2
16.8
12.9
13.4
14.9

12.6
13.1
14.2
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Table 31 .--Average soil moisture, in percent of total volume, at station 10

DATE

JUN 1979
26...
26...
26...
26...
26...
26...
26...
26...
26...
26...
26...

JUL 1979
12...
12...
12...
12...
12...
12...
12...
12...
12...
12...
12...

OCT 1979
25...
25...
25...
25...
25...
25...
25...
25...
25...
25...

NOV 1979
29...
29...
29...
29...
29...
29...
29...
29...
29...
29...

DEC 1979
19...
19...
19...
19...
19...

JAN 1980
31 ...
31 ...
31 ...
31 ...
31 ...

SAM 
PLING 
DEPTH 
(FT)

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0

0.5
1 .0
1 .5
2.0
2.5

0.5
1 .0
1 .5
2.0
2.5

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 

OF 
TOTAL 
VOLUME

14.6
16.7
18.9
21 .2
23.7
22.8
23.0
21 .7
20.7
23.7
24.5

15.0
17.2
19.0
22.1
22.6
22.6
20.5
21 .9
23.4
23.7
24.2

14.6
16.3
17.7
18.9
20.0
20.2
18.6
20.1
21 .6
22.1

15.7
16.3
17.5
18.7
19.3
19.8
18.3
19.4
21 .0
21 .4

22.3
18.9
16.9
17.1
18.0

20.8
19.1
17.9
16.5
17.1

DATE

JAN 1980
31 ...
31 ...
31 ...
31 ...
31 ...

FEE 1980
22...
22...
22...
22...
22...
22...
22...
22...
22...
22...

MAR 1980
13...
13...
13...
13...
13...
13...
13...
13...
13...
13...
13...

APR 1980
03...
03...
03...
03...
03...
03...
03...
03...
03...
03...
23...
23...
23...
23...
23...
23...
23...
23...
23...
23...

MAY 1980
14...
14...
14...
14...
14...
14...
14...

SAM 
PLING 
DEPTH 
(FT)

3.0
3.5
4.0
4.5
5.0

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0

.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 

OF 
TOTAL 
VOLUME

18.9
20.4
22.6
22.5
20.7

21 .1
18.6
18.2
19.2
19.9
20.4
18.5
19.7
21 .2
21 .5

22.9
20.2
18.1
19.0
20.1
20.7
20.4
21.9
19.6
20.4
22.2

27.6
25.1
26.3
26.2
25.3
24.8
23.8
25.0
22.5
22.2
22.7
25.1
24.4
24.0
23.2
22.5
19.7
21 .0
22.2
22.5

18.6
22.0
22.5
22.9
22.3
21 .8
19.1

DATE

MAY 1980
14...
14...
14...
28...
28...
28...
28...
28...
28...
28...
28...
28...
28...

JUN 1980
18...
18...
18...
18...
18...
18...
18...
18...
18...
18...

JUL 1980
08...
08...
08...
08...
08...
08...
08...
08...
08...
08...
29...
29...
29...
29...
29...
29...
29...
29...
29...
29...

AUG 1980
21 ...
21 ...
21 ...
21 ...
21 ...
21 ...
21 ...
21 ...
21 ...
21 ...

SAM 
PLING 
DEPTH 
(FT)

4.0
4.5
5.0
0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5
5.0

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 

OF 
TOTAL 
VOLUME

20.9
21 .5
21 .8
17.6
20.2
21 .3
22.5
22.3
21 .9
19.3
20.9
21 .6
22.3

19.1
20.1
21 .2
22.2
21 .9
21 .6
19.2
21 .1
21 .6
22.3

15.8
17.3
19.1
20.5
20.9
19.5
19.3
20.6
23.9
22.2
14.3
16.1
17.1
18.1
16.6
20.1
18.4
20.9
21 .2
22.0

14.2
16.1
16.9
17.8
18.5
19.2
17.8
20.0
21 .1
21 .9

63



Table 32.--Average soil moisture, in percent of total volume, at station 15

DATE

JUL 1979
27 ...
27...
27...
27...
27...

OCT 1979
25...
25...
25...
25...
25...

NOV 1979
28...
28...
28...
28...
28...

DEC 1979
19...
19...
19...
19...
19...

JAN 1980
31 ...
31 ...
31 ...
31 ...
31 ...

SAM 
PLING
DEPTH
(FT)

0.5
1 .0
1 .5
2.0
2.5

0.5
1 .0
1 .5
2.0
2.5

0.5
1 .0
1 .5
2.0
2.5

0.5
1 .0
1 .5
2.0
2.5

0.5
1 .0
1 .5
2.0
2.5

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 

OF
TOTAL
VOLUME

13.3
16.2
18.9
20.0
21 .8

13.0
15.8
17.2
18.5
19.7

14.1
15.9
16.8
18.2
19.2

13.5
14.6
15.0
15.1
15.7

16.3
15.9
15.6
15.5
16.2

DATE

FEB 1980
20...
20...
20...
20...
20...

MAR 1980
11 ...
11 ...
11 ...
11 ...
11 ...

APR 1980
02...
02...
02...
02...
02...
24...
24...
24...
24...
24...

MAY 1980
15...
15...
15...
15...
15...

SAM 
PLING
DEPTH
(FT)

0.5
1 .0
1 .5
2.0
2.5

0.5
1 .0
1 .5
2.0
2.5

0.5
1 .0
1 .5
2.0
2.5
0.5
1 .0
1 .5
2.0
2.5

0.5
1 .0
1 .5
2.0
2.5

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 

OF
TOTAL
VOLUME

19.0
16.6
17.4
18.6
19.6

21 .6
21 .2
19.5
15.5
14.9

17.5
17.3
16.4
17.3
17.7
20.8
22.1
19.8
19.1
19.6

17.7
20.2
19.4
19.4
19.8

DATE

MAY 1980
29...
29...
29...
29...
29...

JUN 1980
19...
19...
19...
19...
19...

JUL 1980
09...
09...
09...
09...
09...
30...
30...
30...
30...

AUG 1980
20...
20...
20...
20...
20...

SAM 
PLING
DEPTH
(FT)

0.5
1 .0
1 .5
2.0
2.5

0.5
1 .0
1 .5
2.0
2.5

0.5
1 .0
1 .5
2.0
2.5
0.5
1 .0
1 .5
2.0

0.5
1 .0
1 .5
2.0
2.5

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 

OF
TOTAL
VOLUME

16.9
18.1
18.5
19.2
19.6

18.2
18.6
18.5
19.1
19.5

14.0
16.5
17.6
18.8
19.8
13.2
16.1
17.1
18.2

12.6
15.6
16.6
17.6
18.5
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Table 33.--Average soil moisture, in percent of total volume, at station 16

DATE

JUL 1979
27...
27...
27...
27...
27...

OCT 1979
10...
10...
10...
10...
10...
25...
25...
25...
25...
25...

NOV 1979
27...
27...
27...
27...
27...

DEC 1979
19...
19...
19...
19...
19...

SAM 
PLING
DEPTH
(FT)

0.5
1 .0
1 .5
2.0
2.5

.5
1.0
1.5
2.0
2.5
0.5
1 .0
1 .5
2.0
2.5

0.5
1 .0
1 .5
2.0
2.5

0.5
1 .0
1 .5
2.0
2.5

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 

OF
TOTAL
VOLUME

15.3
17.7
19.8
22.9
24.6

15.1
18.3
21.0
24.7
27.6
14.8
17.1
18.7
21 .3
23.6

16.2
17.5
19.3
21 .7
23.8

14.5
14.6
14.1
14.6
15.2

DATE

JAN 1980
31 ...
31 ...
31 ...
31 ...
31 ...

FEE 1980
20...
20...
20...
20...
20...

MAR 1980
11 ...
11 ...
11 ...
11 ...
11 ...

APR 1980
02...
02...
02...
02...
02...
24...
24...
24...
24...
24...

SAM 
PLING
DEPTH
(FT)

0.5
1 .0
1 .5
2.0
2.5

0.5
1 .0
1 .5
2.0
2.5

0.5
1 .0
1 .5
2.0
2.5

0.5
1 .0
1 .5
2.0
2.5
0.5
1 .0
1 .5
2.0
2.5

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 
OF

TOTAL
VOLUME

18.0
16.0
15.6
16.3
16.0

20.9
18.1
19.1
21 .4
23.2

25.2
22.4
14.4
16.5
14.1

24.3
22.2
22.2
22.4
21 .7
22.9
23.3
21 .8
22.5
23.1

DATE

MAY 1980
14...
14...
14...
14...
29...
29...
29...
29...

JUN 1980
19...
19...
19...
19...

JUL 1980
09...
09...
09...
09...

JUL 1980
30...
30...
30...
30...

AUG 1980
20...
20...
20...
20...

SAM 
PLING
DEPTH
(FT)

0.5
1 .0
1 .5
2.0
0.5
1 .0
1 .5
2.0

0.5
1 .0
1 .5
2.0

0.5
1 .0
1 .5
2.0

0.5
1 .0
1 .5
2.0

0.5
1 .0
1 .5
2.0

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 
OF

TOTAL
VOLUME

21 .3
22.5
22.0
23.1
18.5
20.1
21 .1
22.3

20.6
20.9
21 .1
22.4

15.7
17.8
20.0
22.3

12.2
16.2
18.6
21 .1

14.4
16.6
18.6
21 .0
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Table 34.--Average soil moisture, in percent of total volume, at station 18

DATE

JUL 1979
24...
24...
24...
24...
24...
24...
24...
24...
24...

AUG 1979
23...
23...
23...
23...
23...
23...
23...
23...
23...

NOV 1979
27...
27...
27...
27...
27...
27...
27...
27...

JAN 1980
31 ...
31 ...
31 ...
31 ...
31 ...
31 ...
31 ...
31 ...
31 ...

SAM 
PLING
DEPTH
(FT)

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 

OF
TOTAL
VOLUME

13.2
13.8
15.1
16.9
19.2
20.1
21.6
22.8
24.2

13.6
14.2
15.2
17.3
19.4
20.1
21 .4
22.9
24.0

14.5
13.6
14.3
16.0
17.7
18.2
19.3
20.3

16.4
16.1
16.0
16.2
16.8
17.7
18.8
21 .1
19.5

DATE

FEE 1980
22...
22...
22...
22...
22...
22...
22...
22...
22...

MAR 1980
11 ...
11 ...
11 ...
11...
11 ...
11 ...
11 ...
11 ...
11 ...

APR 1980
23...
23...
23...
23...
23...
23...
23...
23...

MAY 1980
14...
14...
14...
14...
14...
14...
14...
14...
27...
27...

SAM 
PLING
DEPTH
(FT)

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
4.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
0.5
1 .0

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 

OF
TOTAL
VOLUME

18.7
14.0
14.5
16.4
17.8
18.4
19.2
20.2
21 .3

21 .3
16.2
16.3
17.4
18.8
19.3
21 .0
21 .5
21 .8

20.1
17.8
16.0
17.2
18.0
18.5
19.7
20.5

15.6
15.7
15.6
17.1
17.9
18.4
19.5
20.6
15.1
15.2

DATE

MAY 1980
27...
27...
27...
27...
27...
27...

JUN 1980
18...
18...
18...
18...
18...
18...
18...
18...

JUL 1980
08...
08...
08...
08...
08...
08...
08...
29...
29...
29...
29...
29...
29...
29...
29...

AUG 1980
20...
20...
20...
20...
20...
20...
20...
20...

SAM 
PLING
DEPTH
(FT)

1 .5
2.0
2.5
3.0
3.5
4.0

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 

OF
TOTAL
VOLUME

15.5
16.9
17.8
18.5
19.7
20.6

17.3
15.3
15.3
16.8
17.9
18.1
19.3
20.3

13.3
14.3
15.4
17.0
17.6
18.5
19.4
12.6
13.3
14.4
16.2
16.9
17.5
18.7
19.6

12.5
12.9
13.8
15.5
16.4
16.8
18.1
18.6
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Table 35.--Average soil moisture, in percent of total volume, at station 19

DATE

JUN 1979
27...
27...
27...
27...
27...
27...

JUL 1979
12...
12...
12...
12...
12...

OCT 1979
25...
25...
25...
25...
25...

NOV 1979
29...
29...
29...
29...
29...

DEC 1979
19...
19...
19...
19...

SAM 
PLING
DEPTH
(FT)

0.5
1 .0
1 .5
2.0
2.5
3.0

0.5
1 .0
1 .5
2.0
2.5

0.5
1 .0
1 .5
2.0
2.5

0.5
1 .0
1 .5
2.0
2.5

0.5
1 .0
1 .5
2.0

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 

OF
TOTAL
VOLUME

13.7
17.5
20.7
21 .6
22.3
23.9

13.6
17.0
20.0
20.5
21 .5

13.7
16.3
17.5
17.4
18.6

14.9
16.0
17.3
17.1
18.1

20.0
16.5
19.8
20.3

DATE

DEC 1979
19...

JAN 1980
31 ...
31 ...
31 ...
31...
31...

FEE 1980
22...
22...
22..
22..
22...

APR 1980
03...
03...
03...
03...
03...
23...
23...
23...
23...
23...

MAY 1980
14...
14...
14...
14...

SAM 
PLING
DEPTH
(FT)

2.5

0.5
1 .0
1 .5
2.0
2.5

0.5
1.0
1.5
2.0
2.5

0.5
1 .0
1 .5
2.0
2.5
0.5
1 .0
1 .5
2.0
2.5

0.5
1 .0
1 .5
2.0

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 

OF
TOTAL
VOLUME

21 .3

23.1
22.3
22.4
20.8
20.7

23.1
18.1
18.2
17.6
18.6

24.2
24.2
23.2
19.8
19.4
21 .1
22.8
23.3
20.8
20.3

16.7
19.4
20.7
19.6

DATE

MAY 1980
14...
28...
28...
28...
28...
28...

JUN 1980
18...
18...
18...
18...
18...

JUL 1980
08...
08...
08...
08...
08...
29...
29...
29...
29...
29...

AUG 1980
21 ...
21 ...
21 ...
21 ...
21 ...

SAM 
PLING
DEPTH
(FT)

2.5
0.5
1 .0
1 .5
2.0
2.5

0.5
1 .0
1 .5
2.0
2.5

0.5
1 .0
1 .5
2.0
2.5
0.5
1 .0
1 .5
2.0
2.5

0.5
1 .0
1 .5
2.0
2.5

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 
OF

TOTAL
VOLUME

19.6
16.9
18.5
19.8
18.9
19.5

19.4
19.4
19.9
18.7
19.3

14.2
16.6
17.7
17.6
18.8
13.5
15.4
16.5
16.4
17.9

13.3
15.1
16.3
15.9
17.5
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Table 36.--Average soil moisture/ in percent of total volume, at station 20

DATE

JUL 1979
27...
27...
27...
27...
27...
27...
27...
27...

OCT 1979
25...
25...
25...
25...
25...
25...
25...
25...

NOV 1979
27...
27...
27...
27...
27...
27...
27...
27...

JAN 1980
31 ...
31 ...
31 ...
31 ...
31 ...
31 ...
31 ...
31 ...

SAM 
PLING
DEPTH
(FT)

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 

OF
TOTAL

VOLUME

14.3
16.7
17.8
21 .3
22.3
23.2
23.3
24.2

14.3
16.1
17.2
19.4
20.3
21 .2
21 .5
23.0

15.5
16.2
17.1
19.4
20.3
21 .0
21 .2
22.7

20.9
14.9
14.6
14.8
15.2
15.1
15.8
15.8

DATE

MAR 1980
11 ...
11 ...
11 ...
11 ...
11 ...
11 ...
11 ...
11 ...

APR 1980
03...
03...
03...
03...
03...
03...
03...
03...
23...
23...
23...
23...
23...
23...
23...

MAY 1980
14...
14...
14...
14...
14...
14...
14...
28...
28...
28...

SAM 
PLING
DEPTH
(FT)

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
4.0
.5

1.0
1.5
2.0
2.5
3.0
3.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
0.5
1 .0
1 .5

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 

OF
TOTAL
VOLUME

23.9
20.4
19.8
19.4
19.4
19.8
24.6
25.3

22.5
22.6
18.8
19.6
20.2
20.7
20.9
22.4
21.0
22.5
19.6
19.8
20.4
20.9
20.8

18.4
20.4
19.4
20.1
20.4
21 .1
21 .2
17.6
19.0
18.8

DATE

MAY 1980
28...
28...
28...
28...
28...

JUN 1980
18...
18...
18...
18...
18...
18...
18...

JUL 1980
08...
08...
08...
08...
08 ...
08...
08...
29...
29...
29...
29...
29...
29...
29...

AUG 1980
20...
20...
20...
20...
20...
20...
20...

SAM 
PLING
DEPTH
(FT)

2.0
2.5
3.0
3.5
4.0

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5
0.5
1 .0
1 .5
2.0
2.5
3.0
3.5

0.5
1 .0
1 .5
2.0
2.5
3.0
3.5

AVERAGE 
SOIL 
MOIS 
TURE 
PERCENT 

OF
TOTAL

VOLUME

20.1
20.3
21 .2
21 .3
22.9

20.9
21 .1
19.5
20.0
20.5
21 .2
21 .2

13.9
17.5
18.5
20.2
20.6
21 .3
22.2
14.2
16.0

18.6
19.7
21 .0
21 .6

14.2
15.8
16.6
18.1
19.2
20.3
21 .0
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Table 41. Suspended sediment at station 2

SEDI 

MENT
STREAM- SEDI- DIS 

TEMPER- FLOW, MENT, CHARGE,
ATURE, INSTAN- SUS- SUS- 

TIME WATER TANEOUS FENDED FENDED 
DATE (DEC C) (CFS) (MG/L) (T/DAY)

FEE 21 
1980... 1045 1.0 1.7 45 0.21
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Table 42. Suspended sediment at station 18

TIME

TEMPER
ATURE,
WATER

STREAM-
FLOW,

INSTAN
TANEOUS

SEDI
MENT,
SUS

PENDED

SEDI
MENT
DIS

CHARGE,
SUS

PENDED
DATE (DEC C) (CFS) (MG/L) (T/DAY)

FEB 21
1980. . .

MAY 15
1980...

1430

1130

0.5

11.0

4.1

.19

189

10

2.1

.01
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